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ABSTRACT 
 
The study investigated the extent to which life sciences and physical sciences teachers 
in the Further Education and Training phase create constructivist learning environments 
in their classrooms. Constructivist learning environments have been found to foster the 
creation critical thinkers. The study employed social constructivism as a theoretical 
framework. The learning environment was viewed from this paradigmic approach. This 
research adopted an explanatory mixed method research design, involving 50 teachers. 
Purposive sampling was used to select Grade 10, 11 and 12 teachers from 15 schools in 
Johannesburg. Quantitative data were collected using the Constructivist Learning 
Environment Survey (CLES), originally developed by Taylor and Fraser (1991) and 
revised by Johnson and McClure (2004). The CLES has been validated in various studies, 
and also its reliability has been tested. The teachers’ perceptions were measured on a 
Likert scale and analysed using the Statistical Package for Social Sciences (SPSS). 
Qualitative data were collected through semi-structured interviews and analysed 
manually using constant comparative method. 
The first research sub-question was: how do science teachers perceive learning 
environments in their classrooms? In answering this, the findings revealed positive 
perceptions in personal relevance, learner negotiation and critical voice constructs. The 
two other constructs shared control and scientific uncertainty revealed that the teachers 
still hold traditional perceptions about learning environments. The findings indicated that 
teachers still believed that planning and designing of lessons were their responsibilities 
and that learners have no role to play. 
The second sub-question was: how do science teachers implement constructivist 
teaching strategies in their classrooms? In response to this, the findings showed that the 
teachers are knowledgeable about constructivist teaching strategies. The interviews 
revealed a cooperative teaching strategy as the most prominent one.  Teachers, for 
instance, indicated that they used real-life examples and questions to elicit learners’ prior 
knowledge. The study further revealed that the teachers used learners’ home languages 
to facilitate learners’ conceptual understanding.  
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In addition, the study found that curricular issues prohibited teachers from further 
exploring and utilising constructivist teaching strategies in their science classrooms. The 
research findings indicate a need to reconcile the prescriptive nature of the Curriculum 
and Assessment Policy Statement with teachers’ autonomy. 
Key words: Social constructivism, constructivist learning environment, teaching 
strategies 
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CHAPTER 1:   INTRODUCTION TO THE STUDY 
1.1 Background to the study 
 
In South Africa, like in other countries, people have an expectation that the education 
system prepares learners who have knowledge and skills that will improve their everyday 
lives and prepare them for their future careers (Department of Education, 2011). In 
addition, globally, there is a dire need for scientifically literate citizens (DeBoer, 2000; 
Miller, 2004; Llewellyn 2013; Dragos & Mih, 2015; Toth & Graham, 2016). Science 
knowledge is important in the creation of wealth and economic prosperity (Muzah, 2011). 
Because a direct correlation between a nation’s wealth and its scientific and technological 
capacity exists (World Science Forum, 2007), emphasis should be placed on ensuring 
quality teaching and learning of science from an early stage in order to realise the goal of 
scientific and technological advancement. 
1.2 Statement of the problem 
 
 In South Africa, there is a concern about the poor performance of learners in science, 
technology, engineering and mathematics (STEM) subjects (Grayson, 2010; Kyei & 
Nemaorani, 2014). There is also a decline in learners interested in careers within STEM 
(Walan & Gericke, 2019) The results from 2003-2015 Trends in International Mathematics 
and Science Study (TIMSS) show a gloomy picture because Grades 8 and 9 learners 
from South Africa obtained low marks in both mathematics and science (Reddy, van der 
Berg, van Rensburg & Taylor, 2012). South Africa has participated five times (1995, 1999, 
2003, 2011 and 2015) in TIMSS. In all these assessments, the country was ranked last 
in science (Department of Science and Technology (DST), 2016) 
TIMSS uses the five ‘international benchmarks’ to show progression of the scores, 
namely: Advanced (above 625 points), High (550 to 625 points), Intermediate (475 to 
550), Low (400 to 475) and Not Achieved (less than 400). The Human Research Council 
(HRC) introduced an additional benchmark, Potentials, for scores between 325 to 400 
points, to identify the group of learners that can be targeted for upward shifting to a higher 
benchmark. The national average score for South African Grade nine level is 372 points 
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for mathematics (38th out of 39 countries) and 358 points for science (last position). The 
following table shows the international benchmark distribution of the country’s 
performance at TIMSS 2015 (DST, 2016) 
Table 1.1: Summary of South African Performance on 2015 TIMSS (adapted from DST, 
2016) 
International Benchmark Grade 9 
Mathematics Science 
Advanced (>625) 1% 1% 
High (550-625) 3% 4% 
Intermediate (475-550) 10% 9% 
Low (400-475) 21% 18% 
Potentials (325-400) 35% 28% 
Not Achieved (<325) 31% 40% 
 
Looking at science performance, referring to table 1.1 above it indicates that only 14% of 
the learners obtained advanced, high, and intermediate international benchmarks. An 
advanced international benchmark achievement depicts that the learner is able to apply 
knowledge is different situations.  This implies that only 1% of the learners are able to 
apply and reason in different problem-solving situations. It also impacts on the number of 
learners that would choose science subjects in Grade 10. If they do not perform well in 
Grade 9, it is unlikely that they would select mathematics and the sciences in Grade 10.  
There is a great demand for learners to pursue science, technology and engineering 
careers in order to drive the innovation required for economic growth 
Previous researchers have cited factors that might have disadvantaged South African 
learners in these international assessments, which include language, socio-economic 
background, and curriculum (Mavuru & Ramnarain, 2017; Makgato, 2007; Phakeng & 
Moschkovich, 2013; Reddy et al., 2012). Reddy, Zuze, Visser, Winnaar, Juan, Prinsloo, 
Arends and Rogers (2015) point out that the learning environment remains persistently 
poor in terms of being conducive for learning and teaching. They highlighted the role 
played by safety in schools, discipline, and resources like textbooks. Learning 
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environments where there are safety issues and ill-discipline affect performance (Reddy 
et al., 2015). For instance, learners who had never experienced bullying, obtained on 
average 97 more points in sciences than learners who were exposed to bullying on a 
weekly basis (Reddy, et al. 2012). So, teaching and learning interventions must focus on 
what is happening inside schools and classrooms. The school climate must therefore be 
improved to make it conducive to teaching and learning. Teachers should possess the 
requisite science content knowledge to build the knowledge base and competence of 
learners in mathematics and sciences.   
As aforementioned, poor performance at Grade 9 level has an impact on the number of 
learners in the Further Education and Training (FET) phase who choose science subjects. 
Mdletshe (2008) noted that when mathematics and science become optional, learners 
were inclined to opt out of carrying them through to matriculation level (Grade 12), which 
is the last grade in high school in South Africa. Accordingly, in 2017, the number of 
learners who wrote physical sciences decreased by 13 149 in comparison to the number 
in 2016 (National Senior Certificate (NSC) diagnostic report, 2017). Grade 12 results for 
the sciences have not shown significant improvement in performance, for instance, only 
33% of 318 474 learners who sat for life sciences examination in 2017 obtained marks 
above 50% (NSC diagnostic report, 2018). Likewise, physical sciences Grade 12 results 
are still very poor as only 48 121 learners of 179 379 (27%) obtained marks above 50% 
(NSC diagnostic report, 2018). As such, few learners qualify to study sciences at 
universities (Kriek & Grayson, 2009; Muzah 2011). 
Different strategies have been implemented by the Gauteng Department of Education 
(GDE) in trying to improve learner performance. The GDE provides teachers with lesson 
plans every year. These lesson plans indicate the scope of the content to be taught and 
suggestions for activities and materials to be used. Other support for learners is the 
Secondary School Intervention Programme (SSIP), where the GDE hires teachers to 
teach Grade 12 learners during weekends and holidays. The learners are even supplied 
with learning materials above what they buy or receive from their schools. Gauteng 
Department of education (Diagnostic report 2018) performance in both life and physical 
sciences show a better pictured compared to national performance (Diagnostic report 
2018). Learners obtaining 40% or above in life sciences in 2018 were 63% while physical 
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sciences were at 61%. The number of learners taking physical sciences in Gauteng is 
decreasing but their performance has been improving in past three years. (Diagnostic 
report 2018). Performance in life sciences on the other hand is fluctuating. 
Table 1.2:  National Senior Certificate Performance in life sciences and physical sciences over a three-
year period (adapted from Diagnostic Report, 2018) 
 Percentage of learners who obtained 50% and 
above 
Year Life Sciences Physical Sciences 
2016 27% 25% 
2017 33% 27% 
2018 31% 38% 
Average 31% 27% 
 
Table 1.2 shows the statistical performance of that confirms that the majority of learners 
nationally are below 50%.  The numbers in table 1.2 confirm that few learners qualify to 
study sciences at universities. Clearly, there are challenges in the teaching and learning 
of the science subjects as confirmed by the performance of Grade 12 learners over a 
period of three years. Teachers should possess effective pedagogical practices to change 
the status quo in science education. A possibility could be that teachers use traditional 
approaches to teaching in their classrooms. A traditional approach is characterised by 
knowledge transmission and passive learners. Studies show that this approach of 
teaching is not effective (Smart, Witt & Scott, 2012). Research indicates that constructivist 
teaching models are the best when compared to traditional teaching models (Burry-Stock 
& Oxford, 1994; Mpofana, 1997; Anyanwu, 2008; Alemu, 2010).  A move towards a more 
learner-centred approach has been thoroughly researched and has shown benefits 
(Singh & Yaduvanshi, 2015; Van Horn, Hyde, Tesh & Kautz, 2014; Miller, McNear, & 
Metz, 2013). The benefits include better understanding of science content, improved 
reasoning skills and a positive attitude towards science. A learner-centred approach 
emphasises critical thinking instead of memorisation (Brooks & Brooks, 1999). One of the 
suggestions for improvement taken from the diagnostic report (2018) is that teachers 
must utilise problem solving as a method of teaching. This will minimise challenges where 
learners are unable to answer high order questions. To face these challenges, teachers 
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should be knowledgeable about relevant instructional strategies where learners are able 
to construct knowledge from their experiences, rather than disparate information. 
Knowledge in a constructivist classroom is personal and socially created (Arends, 2012). 
One of the roles of a teacher in a constructivist classroom is to create conditions for 
learner inquiry and allowing the learners to be actively involved in their learning (Brooks 
& Brooks, 1993; Marlowe & Page, 1998). 
Seeing that there are benefits of using constructivism in science classrooms, this 
research intends to fill the gap by exploring the extent to which science teachers create 
constructivist learning environments in their classrooms.  
1.3 Purpose of the study 
 
The researcher explored the extent to which life sciences and physical sciences teachers 
create constructivist learning environments in their classrooms. On the onset of 
democracy after the apartheid regime, education policies emphasised learner-centred 
instruction (du Toit, 2009, Skosana & Monyai, 2013). This is evident in the different 
curricula, which include Outcomes Based Education, Curriculum 2005, and the National 
Curriculum Statement (Department of Education, 1997; Skosana & Monyai, 2013). These 
policies were meant to redress the injustices of the past. The current Curriculum and 
Assessment Policy Statements (CAPS) retained the principles of learner-centred 
education. CAPS encourages learner-centred instruction in all subjects, an active and 
critical approach to learning as opposed to rote and uncritical learning (DBE, 2011). 
These principles are derived from constructivism (Killen, 2007; du Toit, 2009). As such, 
the National Curriculum Statement (NCS) states that natural sciences, life sciences and 
physical sciences aim to produce learners that are able to: identify and solve problems 
and make decisions using critical and creative thinking; work effectively as individuals and 
with others as members of a team; use science and technology effectively and critically, 
showing responsibility towards the environment and health of others. 
Constructivism could be utilised as a vehicle to realise these aims. Constructivism, 
according to Brooks and Brooks (1993) equips learners with problem solving skills. The 
teacher’s role in this instance, is to pose problems that are relevant to the learners. This 
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promotes collaborative dialogue (Vygotsky, 1978). Brooks and Brooks (1993) stated that 
the teacher’s role in a constructivist teaching and learning environment is that of a 
mediator, as opposed to a transmitter of knowledge. Constructivist learning environments 
are characterised by (among others), learner autonomy, interaction among learners, 
discussion that promotes critical thinking, inquiry-based learning, problem solving and 
many other descriptors that promote learner-centred instruction. In support, Wheatley 
(1991), suggested that it is only through active engagement that the desired learning 
outcomes can be achieved. Yager (1995) posited that a constructivist teaching approach 
is both beneficial to teachers and learners, in that learners are able to apply science 
knowledge in different environments, develop a positive attitude towards science, and 
exhibit creative skills. Teachers work with more active learners. The purpose of this 
research was to gain an understanding of how science teachers perceive the learning 
environments in their classrooms. In addition, the researcher intended to explore how 
science teachers implement constructivist teaching strategies in their classrooms. 
 
1.4 Research questions 
 
In the light of the above imperative, research question is: To what extent do Further and 
Education Training (FET) science teachers create constructivist learning environments in 
their classrooms? To answer this question, the following research sub-questions were 
addressed: 
1. How do science teachers perceive learning environments in their classrooms? 
2. How do science teachers implement constructivist teaching strategies in their 
classrooms? 
1.5   Aims and objectives of the study 
The aim of this study was to determine the extent to which science teachers in the FET 
phase create constructivist learning environments in their classrooms. 
In order to realise the aim of the study, the following objectives were set: 
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● To investigate how teachers perceive learning environments in their science 
classrooms with respect to constructivism. 
● To explore how science teachers implement constructivist teaching strategies in 
their classrooms 
 
1.6    Methodology 
1.6.1   Research design 
The researcher adopted an explanatory mixed method research design (Creswell, 2014). 
A mixed method research design is a procedure whereby data are collected, analysed 
and integrated both quantitatively and qualitatively. This design is appropriate because it 
combines the strengths of both qualitative and quantitative methods and compensates 
for their limitations (Pluye & Hong, 2014). Quantitative data collection, according to De 
Vos, Strydom, Fouche and Delport (2005), provides the most effective ways to create 
objective scientific knowledge. McMillan and Schumacher (2010) explained that 
quantitative research uses objectivity in measuring and describing a phenomenon.  The 
quantitative data may identify issues that require further exploration, and explanatory 
qualitative data is solicited from selected respondents (Creswell, 2003). Ivankova, 
Creswell and Stick (2006) pointed out that the reason for mixing both kinds of data within 
one study is that neither quantitative nor qualitative methods are sufficient by themselves 
to capture the trends and details of the situation, and in the current study it is how science 
teachers perceive learning environments in their classrooms. In the first phase, the 
researcher collects quantitative data and analyses the data.  In the second phase, using 
a few individuals, qualitative data are collected and analysed to elaborate on the 
quantitative results (Creswell, 2003). The qualitative data in this instance explain the 
statistical results obtained from quantitative data by exploring participants’ views in more 
depth (Tashakkori & Teddlie, 1998; Creswell, 2003).  
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1.6.2 Selection of participants 
Convenience sampling of 50 Grade 10, 11 and 12 (FET), physical sciences and life 
sciences teachers was used to select 15 public schools in Johannesburg. Each school 
contributed to make a sample size of 50 science teachers. The criteria used to select 
teachers were those with teaching experience from three years onwards, as they were 
considered to be familiar with the dictates of both the curriculum and the nature of science 
classroom environments. Using Patton’s (2002) purposive sampling, semi-structured 
interviews were administered to five teachers who had shown that they were more 
constructivist than the others, based on their responses from the questionnaires. The 
interviews were audio-recorded and transcribed verbatim to allow the researcher to 
properly analyse the data at a later stage (Patton, 1990). 
1.6.3 Data collection 
The Constructivist Learning Environment Survey (CLES) originally developed by Taylor 
and Fraser (1991) and revised by Johnson and McClure (2004), was used in this study 
to collect quantitative data. The CLES questionnaire was administered to 50 teachers 
(teacher actual perceived form). The CLES has been utilised both nationally, In South 
Africa, (Aldridge, Fraser & Sebela, 2004; Aldridge, Fraser & Laugksch, 2011) and 
internationally (Aldridge, Fraser, Taylor & Chen 2000; Johnson & McClure, 2004; Fazio 
& Volante, 2011). It has been validated in studies conducted in many countries including 
Korea, United States, Taiwan and Australia (Aldridge, et al., 2004). The CLES is designed 
to determine whether the learning environment adheres to constructivist approaches in 
science classrooms (Taylor, Fraser & Fischer, 1997). It helps by giving feedback to 
teachers on their attempt to change their classroom learning environments in accordance 
with constructivist epistemology (Taylor, et al., 1997). The CLES also assesses learners’ 
perceptions of their classroom environments (Taylor, Dawson & Fraser, 1995), but in the 
current study only the teacher version was administered. It has five scales relevant to the 
constructivist principles, namely, personal relevance, shared control, critical voice, 
student negotiation and uncertainty (Taylor, Fraser & White, 1994; Taylor, et al., 1997). 
These constructs are elaborated further in Chapter 3. 
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Qualitative data were collected through semi-structured interviews. The researcher 
probed participants for more information (Taylor & Bogdan, 1998). This data were used 
to explain and strengthen the quantitative data (Leech & Onwuegbuzie, 2007). 
1.6.4 Data analysis  
Quantitative data were analysed using the Statistical Package for Social Sciences 
(SPSS). Qualitative data were analysed manually using the constant comparative method 
(Merriam, 1998) through codes, and then compared, interpreted and conclusions drawn 
(Leech & Onwuegbuzie, 2007). Similar codes and categories from one data set were 
merged with those from other data sets (Saldana, 2009). A deductive approach was used 
to analyse both the quantitative and qualitative data. The CLES and literature were both 
used as deductive frameworks for analysing teachers’ perceptions of their classroom 
environments.  
1.7 Validity and Reliability  
The language used in the questionnaires was not ambiguous and was easily understood 
by the participants (McMillan & Schumacher, 2010). Validity and reliability of the study 
were assured by sharing and discussing findings and conclusions with some of the 
participants for feedback and commentary, in order to ensure accuracy and as well 
confirmation of findings. The two different methods that were used for collection of data, 
CLES questionnaires and the structured interviews, increased the credibility of the 
findings (McMillan & Schumacher, 2010).  
1.8 Significance of the study 
The findings of this study could be significant in correcting classroom practices in 
sciences classes by helping teachers to create constructivist learning environments. The 
study could contribute to professional development for both pre- and in-service teachers, 
wherein they would be aware of the impact of learner-centred classrooms as opposed to 
conventional teaching methods. The findings may be used as a source of literature for 
best classroom practices. 
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1.9   Delimitations 
The study involved only 50 teachers to whom the CLES questionnaires were administered 
and then interviews were conducted with five selected science teachers. All the teachers 
were based in Johannesburg under two districts, Johannesburg Central and 
Johannesburg North. The study focused on the constructivist learning environments of 
science classrooms, particularly on how teachers perceived the learning environments 
and how they aligned their teaching strategies according to constructivism. 
1.10 Limitations  
The researcher considered three limitations in this study. These imitations could affect 
the generalisability of the findings. Firstly, only 50 teachers were involved in the collection 
of quantitative data and five for qualitative data.  The findings cannot be representative of 
all science teachers in the country, but they do offer insight of what is happening in 
science classrooms.  The views of the five teachers who undertook the interviews cannot 
be utilised to generalise the teaching strategies used by all science teachers in the 
country. Secondly, the results are only limited to 15 Johannesburg schools, which may 
not be representative of all the schools in South Africa. Thirdly, learners’ views were not 
considered in this study to validate teachers’ opinions on constructivist teaching. 
However, the findings of this study will greatly inform any large studies that can be 
undertaken in terms of methodology and expected outcomes. 
1.11 Summary of chapter one 
This chapter has provided the background of the study, the statement of the problem, the 
purpose of the study, the research questions, the aims and objectives of the study, the 
methodology, the significance of the study, the delimitations and as well as the limitations.  
The next chapter reviews literature relevant to the study. It commences with the 
discussion based on science learning. This is followed by social constructivism, the 
theoretical framework that guides this study.  The researcher reviewed literature on 
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constructivist learning environments and instructional strategies relevant in creating 
constructivist learning environments. 
1.12 Organisation of the study 
In Chapter one the need to explore the extent to which science teachers create 
constructivist learning environments was elaborated.  Chapter two provides a literature 
review based on constructivist learning environments. Chapter three gives the overview 
of the methodology of the study, the research design, the selection of participants, the 
data collecting procedures and data analysis. The findings of the study are discussed in 
Chapter four. Lastly, in Chapter five, the researcher discusses the research findings, the 
implications of the study, recommendations for future research, and the conclusion. 
Figure 1.1 below outlines the chapters in this study. 
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 Figure 1.1: Summary of the organisation of the study. 
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CHAPTER 2:  LITERATURE REVIEW 
2.1   Introduction 
 
South Africa is now more technologically complex and economically competitive than in 
previous years. The traditional way of teaching is failing to educate learners who are able 
to participate in this kind of society (Sawyer, 2006; Yager 1991). Furthermore, Yager 
(1991), suggests that even if learners pass tests and examinations, if taught in the 
traditional way they are mostly unable to apply that knowledge in real life situations.   
Chapter two is made up of five main sections. The first section reviews the concept of 
social constructivism, outlining the history of constructivism, and constructivism as a 
learning theory. The second section gives a detailed discussion of a constructivist 
learning environment with two subsections giving a guide on how to monitor and manage 
this learning environment. The sub-section of deep learning was included because the 
researcher wanted to show that deep learning is a prerequisite for the success of a 
constructivist learning environment. 
The third section reviews the concept of social constructivism and its implications in 
science education, including the role of language, the roles of both the teacher and the 
learner in a constructivist classroom. The fourth section gives the role of assessment in 
a constructivist learning environment, and lastly, in the fifth section, challenges of social 
constructivist teaching and learning are discussed. 
2.2 Constructivism as a learning theory 
 
Constructivism as a learning theory asserts that knowledge is not passively received but 
is actively constructed by the learner (Wheatley, 1991). It is considered as one of the most 
significant learning theories in education (Hartle, Baviskar & Smith, 2012), especially in 
science education (Duran, Duran, Haney & Scheuermann, 2011). The main theorists 
associated with constructivism are Brunner, Piaget and Vygotsky. Many learning theories 
were developed before constructivism, such as behaviourism and cognitivism. In 
behaviourism, learning occurrence comes from outside, learners are passive and the 
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structure of instruction is conditioned by the teacher (Ertmer & Newby, 2013). Learners 
respond correctly to presented stimulus. With cognitivism, learning is an internal process 
and learners are active beings (Ertmer & Newby, 2013).  Learning is significant and 
supports learners in relating new knowledge with previous knowledge (Ertmer & Newby, 
2013). In constructivism, learning occurs when learners create their own meaning in an 
active environment. The structure of instruction is supportive of learners in constructing 
knowledge socially, collaborating with others, discussing and applying knowledge in 
relevant contexts (Ertmer & Newby, 2013).     
The basic tenets of the constructivist philosophy suggest that constructivism applied to 
education is characterised by teachers as facilitators, and learners who actively construct 
their own knowledge and understanding based on their own existing knowledge (Brooks 
& Brooks, 1999; Von Glasersfeld, 1997). Brunning, Schraw, and Ronning, (1995) 
identified four focal characteristics believed to influence all learning in terms of the 
constructivist model, as portrayed in Figure 2. 1. 
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Figure 2.1:   Focal characteristics of constructivism (Krahenbuhl, 2016) 
The figure shows that learners are actively engaged and rely on prior knowledge to learn 
through interaction (Gordon, 2009). Knowledge construction is unique to individuals and 
is impacted by experiences. Science teachers can facilitate learning by linking learners’ 
experiences with new content. The way the topic is presented and how learners are 
supported during knowledge construction is vital. More emphasis should be put on pre-
existing knowledge that learners bring to the science classroom. This pre-existing 
knowledge provides a quick setting for deciphering any new learning. There are several 
views about constructivism, and in the following paragraph similarities between 
constructivism and social constructivism will be discussed. 
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2.3   Critical constructivism as a learning theory 
The learning environment must be such that learners are given the opportunity to acquire 
knowledge in a manner that allows them freedom to personally create their own meaning 
and knowledge through personal and social cultural cognisance (Bentley, 2003). The 
implication for science education, is that teaching and learning should not be only based 
on obtaining high marks in tests and examinations, but also the application of self-created 
knowledge in social and cultural contexts. The role of the teacher here is that of the 
facilitator, as opposed to transmitter of knowledge (Taylor et al., 1994). Teachers should 
acknowledge the knowledge developed by learners as socially and culturally legitimate 
(Bentley, 2003). Critical constructivist approaches involve the creation of learning 
environments that allow negotiation and shared control (discussed further in this chapter) 
within a social context (Taylor et al., 1994). This freedom allows learners to own their 
learning and knowledge development 
2.4 Social Constructivism as a learning theory 
Vygotsky is associated with social constructivism theory. He rejected the notion that 
learning is separate from social context. Vygotsky’s social constructivist theory (1978) 
considers two levels of development. Woolfolk (2010) calls the first one, the actual level 
of development and here a learner is able to work independently. The learner displays 
knowledge of something without the help of another person. The second one is called the 
Zone of Proximal Development (ZPD), the learner here requires assistance from another 
person. The more knowledgeable person is not necessarily the teacher, but it could be 
another learner in the classroom. The more knowledgeable person helps the learner to 
solve a problem and the learner constructs knowledge (Woolfolk, 2010) 
 
Vygotsky (1978) contends that everything an individual needs to learn should essentially 
first have existed in the social setting of that person (Woolfolk, 2010; Plourde & Alawiye, 
2003).  Vygotsky (1978) views knowledge construction as being the social interaction of 
individuals, that is, interaction among learners and interaction with more knowledgeable 
others. This can be done in different ways, like sharing, debating and comparing ideas. 
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Through language, the learners can share thoughts, and look for explanations, until they 
understand. In essence, knowledge is not only constructed in isolation, but also 
constructed socially. Scaffolding (discussed in 2.10.1) is then used to breakdown the 
learning process into a level that the learner can understand, but at the same time the 
learner himself/herself constructs the meaning (Woolfolk, 2010; Plourde & Alawiye, 
2003). 
Social constructivism and constructivism have similar interpretive epistemological 
positions (Driscoll, 2005). They both emphasise that learners should be able to recognise 
their mistakes during learning and teaching (Henson, 2003).This is important, as it 
encourages conceptual understanding.  For both of them, learning is active and 
constructed by the learners, as opposed to passive and acquired knowledge (Brooks & 
Brooks, 1999; Henson, 2003; Fosnot, 2005). Both perceive knowledge construction as 
based on personal experiences.  
2.5. A constructivist learning environment  
 
A learning environment is made up of physical, psychological, and social aspects. The 
physical environment involves class resources, materials, and the classroom 
arrangement (Milkie & Warner, 2011). Fraser (1998a) states that a learning environment 
involves social, psychological, and pedagogical contexts in which learning occurs and 
which affect learner achievement and attitude. Other researchers (Aldridge, Fraser & 
Sebela, 2004; Kim, Fisher & Fraser, 1999) have studied the dimensions of the learning 
environment and measured its effectiveness in the teaching of curricula. In this study, it 
was necessary to review the literature regarding the implementation of constructivist 
teaching to improve performance in science subjects.  A social constructivist learning 
environment is learner-centred (Brooks & Brooks, 1999); cooperative, purposeful, 
interactive, contextual, complex, inductive, and active (Driscoll, 2005). Learners support 
each other in reaching their learning goals (Wilson, 1996; Cunningham, Duffy & Knuth, 
1993). This learning environment develops learners’ high-level thinking (Terhart, 2003) 
namely, critical thinking, which is one of the principles of CAPS (DBE, 2011). The 
following sections provide a literature review on the constructivist learning environment. 
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2.6 Using a Constructivist Learning Environment Survey (CLES) to 
monitor the learning environment 
 
The CLES was developed to measure the extent to which science teachers perceive and 
use constructivist strategies in classrooms (Taylor & Fraser, 1991). It has five constructs, 
as further outlined.  Firstly, personal relevance measures the extent to which science 
teachers relate science content taught in class with the learners’ out of school 
experiences.  Secondly, uncertainty measures the extent to which opportunities are 
provided for learners to experience science knowledge as arising from theory-dependent 
inquiry, involving human experience, and which is socially determined. Thirdly, critical 
voice measures the extent to which there has been an established social climate in which 
learners feel free to question their teacher; where learners are free to question 
pedagogical plans and methods. Fourthly, shared control measures the extent to which 
learners are invited to share with their teacher control of the learning environment; this 
includes design and management of learning activities. Finally, negotiation measures the 
extent to which opportunities exist for learners to explain and justify to other learners their 
newly developing ideas (Taylor & Fraser, 1991; Johnson and McClure 2004).  
In a study conducted in Korea, science teachers indicated that they perceived their 
environments to be constructivist. With regard to the construct of personal relevance, they 
indicated a positive response towards it, and were aware of making science meaningful 
to learners (Cho, Yager, Seo & Park, 1997). However, they raised concerns that 
standardised examinations forced them to stress content so that learners could score 
high marks. South Africa faces the same dilemma, where content is stressed, and more 
emphasis is placed on memorisation. Cho, et. al., (1997) pointed out that teachers, 
learners, and parents were not used to learning strategies like problem solving, inquiry, 
and investigations. They felt that the strategies required a lot of time and effort to 
complete. Teachers held perceptions that science knowledge is absolute, and in most 
cases, indicated that classroom management was not shared.  
In a study done in Indonesia, Anagun and Anilan (2013) reported that science teachers 
showed positive perceptions towards all five CLES constructs. The teachers agreed that 
a constructivist classroom motivated learners to learn. On the other hand, teachers 
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indicated that they were concerned with the amount of time they spent on completing their 
duties when adhering to a constructivist learning environment. Another concern was that 
learners were not mature enough to handle the critical voice construct. They foresaw 
challenges such as, for instance, classroom management problems, if learners were 
allowed to share control. 
In another study conducted in the United States of America, teachers’ beliefs regarding 
constructivism were investigated. Beck, Czerniak and Lumpe (2000) reported that the 
teachers concerned were constructivist with regard to beliefs about personal relevance, 
uncertainty, and negotiation, and were also consistent in practice. However, with shared 
control they indicated reservations and stated that they would like to implement the 
construct, but had difficulties in incorporating it.  
Similar results were obtained in Kenya in a study conducted by Ongowo (2013). Biology 
teachers in Kenya showed positive preference to personal relevance, learner negotiation 
and scientific uncertainty. On the other hand, they did not show preference for critical 
voice or shared control. The findings in Kenya were similar to other studies conducted 
elsewhere (Roeloffs & Visser, 2001; Beck, Czerniak & Lumpe 2000). It is concerning that 
the implications of these studies meant teachers did not adhere to the inquiry approach 
as per curriculum requirement.  
It is possible that the challenges faced by teachers in other parts of the world are similar 
to those faced by South African science teachers. Examinations weigh more than school-
based assessments (75:25), in the FET phase forcing teachers to put more effort in 
preparing learners for examinations (DBE, 2011). More time is given to scientific 
knowledge than investigations. Teachers rush over this content for examinations 
purposes (Lelliot, 2014).  
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2.7 Deep learning as a requirement for a constructivist learning 
environment 
 
Schools should be able to produce individuals with deep conceptual understanding of 
complex concepts. They should have the ability to creatively use these concepts to 
generate new ideas, new products and new knowledge (Sawyer, 2006). This is in line 
with the requirements of the fourth industrial revolution. It is important that teachers 
realise that learners cannot learn deeper by simply instructing them better, or by repeating 
content several times. Learners can only learn by actively participating in their own 
learning. Surface learning forces learners to learn content separately as units, and have 
difficulty in making sense out of new information (Cirik, Colak & Kaya, 2015). Deep 
learning on the other hand, is associated with searching for evidence, high level thinking 
skills, and establishing connections to make meaning (Entwistle, 2005; Houghton, 2004). 
In surface learning, learners passively receive knowledge and tend to forget new 
knowledge easily (Hermida, 2015). Science teachers should be knowledgeable about 
these learning approaches in order to improve the performance in these subjects. Sawyer 
(2006) differentiates between deep learning versus traditional practices as shown in Table 
2.1 
 
Table 2.1:  Comparison between deep learning and traditional classroom practices 
Deep Learning Traditional Classroom practices 
● requires that learners relate new 
ideas and concepts to previous 
knowledge and experience. 
● learners treat course material as 
unrelated to what they already 
know. 
● requires that learners integrate 
their knowledge into interrelated 
conceptual systems. 
● Learners treat course material as 
disconnected bits of knowledge. 
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● requires that learners look for 
patterns and underlying principles. 
● Learners memorise facts and carry 
out procedures without 
understanding how or why. 
● requires that learners evaluate 
new ideas, and relate them to 
conclusions. 
● Learners have difficulty making 
sense of new ideas that are 
different from what they 
encountered in the textbook. 
● requires that learners understand 
the process of dialogue through 
which knowledge is created, and 
they examine the logic of an 
argument critically. 
● Learners treat facts and 
procedures as static knowledge, 
handed down from an all-knowing 
authority. 
● requires that learners reflect on 
their own understanding and their 
own process of learning. 
● Learners memorise without 
reflecting on the purpose or on 
their own learning strategies. 
 
The concept of deep learning encompasses what ought to be prominent in science 
classrooms to enhance performance.  Deep learning prepares learners for their future 
careers and helps them to connect science concepts through applying them to real life 
situations, which is one of the aims of science education (DBE, 2011). Furthermore, De 
Corte (1996) identified principles that support effective learning in social constructivist 
classrooms. The next section discusses effective learning. 
2.8 Effective learning in a social constructivist classroom 
 
In the following sections the different characteristics of the environment in a constructivist 
science classroom.  
2.8.1   Learning is constructive 
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One of the principles of CAPS (DBE, 2011), is that learners should be active in their 
learning and be critical thinkers. Social constructivists posit that the learning environment 
must promote active participation of learners, where new knowledge is processed to give 
meaning to content (Sawyer, 2004). Learners should not be passive and merely absorb 
what is given by teachers, but should construct their own knowledge as active 
participants. They should make connection with prior knowledge. De Corte (2007) further 
postulated that learners should be involved in the process of knowledge and skills 
acquisition by interacting with their learning environment. 
2.8.2   Learning is cumulative 
 
If learning is cumulative, it can be argued that learning is built upon the basis of old 
knowledge. Merrill (2002) confirmed this statement by proposing that learning is promoted 
when existing knowledge is activated as a foundation for new knowledge.  Merrill (2002) 
further argued that learning is built on prior knowledge, and also addressed the issue of 
misconceptions that might form part of prior knowledge. If there are misconceptions in 
prior knowledge, new knowledge cannot be constructed, and the prior knowledge should 
be corrected first. 
2.8.3 Learning is self-regulated 
 
A self-regulated learner is viewed as someone who can set personal goals, have ways to 
attain these goals, monitors performance at attaining these goals and is able to evaluate 
success in order to adapt to future methods (Zimmerman, 2002; De Corte, 1996). Self-
regulation is important in science classrooms as it helps learners to be actively involved 
in their own meaning making. Learning should be their responsibility (Pintrich & De Groot, 
1990). 
2.8.4   Learning is goal directed 
 
Learning is goal-directed De Corte (1996). Learners should set goals and work towards 
achieving these goals (Zimmerman, 2002). Since learning is constructive and self-
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regulated, learning must be ground-breaking when learners decide and define their very 
own objectives (De Corte, 1996). 
2.8.5   Learning is situated and collaborative 
 
De Corte (2007) says that learning does not take place in isolation, which is line with 
Vygotsky’s views (1978). Learners interact socially with others during teaching and 
learning. Learning is not considered to be an activity that learners do exclusively on their 
own, but rather happens in certain social and cultural contexts (De Corte, 1996). Teachers 
should create opportunities that promote these interactions. 
2.8.6   Learning is individually different 
Learners come to classrooms with different learning strategies. Since learning is 
individually different (De Corte, 1996), the learning environment should be welcoming to 
all learners. Teachers should guide learners to master performances independently in 
their zone of proximal development. 
2.9   A constructivist learning environment and the implications to 
 science teaching 
 
In this section, different aspects of a constructivist learning environment are discussed 
which inform effective science teaching and learning. These include the role of language, 
the roles of the teacher and learner, and the constructivist view of the learner. Each aspect 
is discussed as follows. 
2.9.1 The role of language   
 
Communication is central in teaching and learning for conceptual understanding, as it 
facilitates knowledge construction (Oyoo, 2012). As already mentioned, constructivists 
view learning as an active process, during which, learners construct knowledge and make 
sense of the world around them. Furthermore, social constructivists argue that learners 
interact socially and collaboratively, using language (Henderson & Wellington, 1998). 
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Learners, therefore, use language in this meaning making process. In the classroom, 
language, in its verbal or nonverbal form, is used as a tool for social interaction between 
learners and other learners, and between learners and teachers. Learners access content 
through language in order to construct concepts and change pre-instruction conceptions 
they have about the world around them. It is important that learners acquire proficiency 
in the language of science so that they are able to effectively acquire science knowledge. 
The teacher’s classroom language is a necessity for social interactions (Msimanga & 
Lelliot, 2012).  A challenge for South Africa is that there are eleven official languages. The 
science teacher has to be proficient in the language of his/her learners.  
2.9.2   The roles of the teacher and learners  
 
Science learning is viewed as conceptual change (Duit & Treagust 2003; Duit 1999; 
Hewson 1992).  Mayer (2000) states that conceptual change is the basic mechanism for 
meaningful learning. It happens when a learner moves from not seeing something and 
attempts to understand it. It has been perceived as a central part of science learning and 
is key to learning in different subjects (Mayer, 2002).  diSessa (2001) points out that 
learners are knowledge organisers because they strive to build connections among 
diverse elements in their knowledge base. Learners begin with intuitive knowledge called 
phenomenological primitives (p-prims). These are pieces of knowledge used to help one 
understand one’s experience. According to diSessa (2001) conceptual change is not a 
simple process of deletion or replacement of p-prims but a complex process of integration 
and reorganisation. Prior knowledge such as p-prims form the basis for conceptual 
change as it involves organising existing pieces of knowledge. Cimer (2007) adds that 
teachers should be aware of learners’ alternative conceptions or misconceptions in order 
to make their teaching effective. 
The role of the teacher in a constructivist environment is to create opportunities and 
challenges where learners are actively involved and engaged with content. The 
constructivist learning environment is formed by the instructions of what the teacher says 
or does (Unal & Akpinar, 2006). The teacher is seen as a facilitator, who guides learners 
to get their own understanding of content. Teachers instruct, lead from the front, and 
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provide answers, whereas a facilitator asks, supports from the back and provides 
guidelines on letting the learner arrive at conclusions (Rhodes & Bellamy, 1999).  
Honebein (1996) identified and compiled seven goals (only four are discussed here) that 
can assist teachers in designing a constructivist learning environment. Firstly, learners 
must be involved in learning that is socially situated and relevant to their daily lives. 
Secondly, learners should be allowed to voice their opinions, ask questions and be 
involved in setting goals. Thirdly, learning takes place from social interaction with a more 
knowledgeable person; collaboration is encouraged. Fourthly, teachers should not rely 
on text only but information can be represented as diagrams, tables, pictures or graphs. 
Research shows that movement between modes helps in recalling information, 
integration of information from different sources, and the application of information to new 
contexts (Eilam & Poyas, 2008). 
2.9.3 The social constructivist view of a learner 
 
Each learner is viewed as a unique individual with unique needs and background. Social 
constructivism contends that the duty of learning ought to live progressively with the 
learner (Wertsch, 1985, 1991). The learner is actively involved in the learning process, 
not merely absorbing knowledge to be reproduced for tests and examinations. Learners 
ought to plan their learning, manage information, monitor learning, develop strategies, 
correct themselves where necessary, and evaluate their learning (Schraw & Dennison, 
1994). This brings about the term metacognition, which refers to a learner’s knowledge 
about his or her own skills and cognitive abilities, when to use a certain skill or knowledge; 
how to complete a certain task (Schraw, 1998). Donald, Lazarus and Moolla (2014) 
identified metacognition as an important aspect of learning, and specifically the role it 
plays in the construction of knowledge. Palmer (2005) suggested that for learning to be 
successful, learners need to be motivated. Teachers are burdened by the lack of interest 
from learners. If learners are intrinsically motivated, they would be able to take 
responsibility for their learning, through curiosity, deep-level thinking, exploration 
behaviour, and self-regulation (Ryan & Deci, 2000). 
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2.10 Constructivism approaches to learning 
The teaching strategies that follow enhance the constructivist environment in the 
science classrooms. 
2.10.1 Scaffolding as a teaching strategy 
 
As previously mentioned, prior knowledge is important in social constructivist classrooms. 
In an ideal situation, teachers need to try and understand what learners have in their 
minds. Scaffolding is a strategy that can be utilised by teachers to understand the way 
the learner thinks (Killen, 2007). Scaffolding is defined as a strategy where the more 
knowledgeable individual supports a learner to be able participate or complete a task that 
is beyond the learner’s reach. Scaffolding is required when the learner faces difficulties 
in an activity or task (Gagnon & Collay, 2006). Scaffolding is done through collaborative 
interaction between teacher and learner. This can be done through focused questions 
(Balaban, 1995). A concern arises if teachers are not knowledgeable enough in 
constructing prompting questions that can assist in this regard. Other factors that can 
contribute to an ineffective application of scaffolding, are a lack of existing knowledge, 
language problems, negative attitude and a lack of motivation. Besides using questions, 
teachers can use other resources like graphics or handouts to activate learners’ prior 
knowledge. 
2.10.2 Inquiry as a constructivist teaching strategy 
 
Inquiry has its theoretical roots in the work of John Dewey (Saunders-Stewart, Gyles & 
Shore, 2012). As a constructivist method, it requires teachers to assist learners in their 
understanding of scientific concepts through facilitating learning (Crippen & Archambault, 
2012). Teachers need to be able to use this strategy and understand how scientists apply 
inquiry strategies (Gray, 2014; Capps & Crawford, 2013). Inquiry can be divided into four 
categories, namely, open inquiry, guided inquiry, structured inquiry and confirmatory 
inquiry (Whitworth, Maeng & Bell, 2013). Open inquiry is relevant to learners who are 
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knowledgeable, as it allows the highest level of learner autonomy (Mumba, Mejia, 
Chabalengula & Mbewe, 2010). It is more aligned to problem-based learning (PBL), 
where learners determine the research question they want to explore (Whitworth et al., 
2013). In guided inquiry, learners are given a problem to solve (Whitworth et al., 2013). 
Structured inquiry and confirmatory inquiry are the lowest forms of inquiry in terms of 
learner autonomy inquiry (Whitworth et al., 2013; Mumba et al., 2010). Research has 
shown that inquiry promotes learners’ conceptual understanding of material (Capps & 
Crawford, 2013). But unfortunately, teachers do not know how to implement inquiry and 
sometimes when implemented, only structured or confirmatory inquiry are used (Mumba 
et al., 2010). Duran and Duran (2004) assert that some teachers are uncomfortable in 
using inquiry based learning.  
2.10.3 5E Instructional Model as an instructional teaching strategy 
 
The 5E model has its roots in constructivism (Bybee, 2014; Bybee & Landes, 1990). It 
was developed to challenge learners to engage in the learning process, and at the same 
time creating an environment where content is not merely delivered (Bybee, 2014). The 
phases of the 5E instructional model are engagement, exploration, explanation, 
elaboration, and evaluation (Bybee, 2014). During engagement, the teacher should 
ensure that learners’ curiosity is generated. This could be done by asking questions that 
arouse learners’ thought processes. The exercise helps learners to access prior 
knowledge. A demonstration, an experiment, or analogies can also be used to uncover 
prior knowledge (Bybee, 2014; Hackling, Smith, & Murcia, 2010). The success of the 
learning is reached over several lessons as opposed to a single lesson (Bybee, 2014; 
Bybee, 2009) 
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Table 2.2:  Summary of 5E model (Bybee, 2014) 
Engagement The engagement phase is considered critical in the success of the 
5E model (Cakir, 2017). If material is ill-presented, learners may not 
be stimulated and thus making remaining phases meaningless.  
 
 
Exploration 
The exploration phase often requires learners to work in groups to 
help them explore new possibilities; ask questions and define 
problems (Bybee, 2014; Hunter, 2014). The activities in this phase 
provide learners with concepts and skills.  The teacher observes and 
helps learners by guiding, coaching and facilitating rather than 
providing answers (Bybee, 2014; Bybee, 2009). The teacher’s role 
is to interject by asking questions and helping the learners to focus 
on the task (Hackling, et. al., 2010). 
 
Explanation 
During the explanation phase the learners are given an opportunity 
to explain what they observed in the first two phases (Bybee, 2014). 
This gives the teacher an opportunity to introduce relevant scientific 
concepts based on the learners’ responses in order to clarify 
misconceptions (Bybee, 2009).   
 
Elaboration 
During the elaboration phase the teacher encourages the learners 
to apply or extend their knowledge by providing appropriately 
challenging activities (Bybee, 2014; Bybee, 2009). Furthermore the 
teacher might ask the learners how the new concept applies or 
relates to their lives (Levin, 2002). 
 
Evaluation 
The evaluation phase allows for learner self-assessment and the 
teacher looks for evidence that indicates the change in the learners’ 
thinking or behaviour (Bybee, 2014). The teacher can also provide 
feedback in this phase. It is important for the teacher to establish 
what learners know, although evaluation should occur throughout 
the process (Hunter, 2014). 
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The 5E Model instructional (Table 2.2) is included in this study to show its relevance to 
interactive learning as prescribed by social constructivism. Learners are afforded 
opportunities for conceptual change through interaction with the environment and other 
knowledgeable individuals. Studies indicate that effective learning takes place when 
teachers are aware of the knowledge and beliefs that learners bring to classrooms 
(Mestre, 1994; Confrey, 1990). The 5E learning model has great effect on academic 
achievement (Cakir, 2017). 
2.10.4 Problem based learning (PBL) as a teaching strategy 
 
PBL is an approach that allows learners to work cooperatively in small groups to find 
solutions to real life problems. The main focus in this approach is that the learning 
situation stimulates prior knowledge, thereby facilitating new learning (White 1996; 
Delisle, 2002). Studies have shown that PBL improves learners’ academic achievement 
(Polanco, 2004; Goodenough & Cashion, 2006).  Brooks and Brooks (1993) postulated 
that PBL is complex enough to allow multiple solutions to the problem and the process 
is enhanced by a collaborative approach. PBL is characterised by learners as 
stakeholders in a problem situation; curriculum is organised around this holistic problem, 
allowing learners to be exposed to real life situations; and the role of the teacher is to 
guide learners’ thinking, encouraging deeper levels of understanding (Smith, 1996, 
Delisle, 2002, Levin, 2002). 
Cooke and Moyle (2002) reported that PBL was more effective compared to other 
pedagogical approaches. This was due to the fact that PBL facilitates learners’ critical 
thinking and problem solving skills, as learners are able to apply theory into practice. In 
the same way, Aaron, Crocket, Morrish, Basualdo, Kovithavongs, Mielke and Cook 
(1998) found that learners who were exposed to PBL achieved higher scores in their 
examinations than those taught with a traditional approach. Folashade and Akinbobola 
(2009) conducted a study in Nigeria to investigate the effects of using PBL to improve 
the performance of physics learners who had low abilities. Two groups were compared, 
one taught in a conventional way and the other using a problem based instructional 
strategy. The findings indicated that the group taught using PBL performed better than 
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the group taught in the conventional way. In South Africa, a study done in KwaZulu Natal 
showed a significant difference between the learners’ performance after being exposed 
to PBL compared with that of  traditional approaches in chemistry classes (Aidoo, 
Boateng, Kissi & Ofori (2016). Clearly, PBL is successful in increasing learners’ 
performance and also equipping them with problem solving skills and thinking abilities. 
 
Teachers may face challenges using this approach as a great deal of effort is required to 
develop good problems that are meaningful to the learners and that they might be able 
to relate to. Delisle (2002) maintains that good problems are those that are open-ended.  
More time would be spent facilitating classrooms especially where there are large 
classes. 
2.10.5 Flipped learning as a teaching strategy 
 
A flipped classroom is seen as a class where the roles of classroom activities and 
homework are reversed (Huynh & Nguyen, 2019). Flipped learning involves interactive 
learning activities and the use of computer technology (Bishop & Verleger, 2013).  It is 
shaped by social constructivism as it elicits learners’ prior knowledge and maximises 
interaction in the classroom. Kong (2014) divided this learning mode into three phases, 
namely, pre-class preparation, in-class activities and post-class consolidation. During the 
pre-class stage, the learners get new knowledge at home through online media, in the 
form of instructional videos, quizzes, and presentation slides. The educator can upload 
these on Face book or through emails. Next, in-class activities are utilised for skills 
practice, and that is when the teacher gives scientific concepts, feedback, correction, and 
guidance. New acquired knowledge is applied (Huynh & Nguyen, 2019). This stage can 
allow an inquiry approach as well as PBL. Lastly, during the post-class stage, the learners 
are able to review the online material to improve their outcomes. 
Research indicates a number of benefits for this approach; firstly, it enhances learners’ 
motivation (Strayer, 2012); secondly, there is personalised learning (Hung, 2015); thirdly, 
there is increased interaction in the classroom (Hung, 2015) as the learners are allowed 
to work collaboratively in small groups about issues that were raised in the online material; 
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fourthly, active learning is promoted (Kim, Kim, Khera & Getman, 2014); finally, flipped 
learning enhances comprehension when learners are actively involved. The active 
engagement involves PBL to promote critical thinking and self-regulated learning (Huynh 
& Nguyen, 2019; Tune, Sturek and Basile, 2013). Learners eventually develop high-level 
thinking skills, such as applying, analysing, evaluating, and creating. These skills are 
necessary in the 21st century.  
Teachers can face challenges in this approach: the homework (videos, presentation 
slides etc.) must be carefully developed in order for the lesson to be successful. In the 
study done in Vietnam (Huynh & Nguyen, 2019), it was discovered that most teachers 
(and even learners) prefer videos. Good quality videos are difficult to obtain. A lot of time 
could be spent if teachers were to produce them. Another challenge was that learners 
were resistant to adopt this approach as they not were not used to studying on their own 
before the topic was discussed in class (Huynh & Nguyen, 2019). The consequences 
would be that they would come to class unprepared. Most studies were undertaken with 
undergraduate students. A challenge for South Africa would be a lack of access to 
technology at the learners’ homes. In as much as most learners have smart phones, it is 
likely that most of them do not have access to Wi-Fi in their homes or in the 
neighbourhood. In addition, unfortunately, not all science teachers are technologically 
knowledgeable. 
2.11 Social constructivism and assessment 
 
Reid (2003) suggests that traditional approaches to assessment by grading must be 
redesigned to accommodate creative learning and constructivism. He postulated that 
professional discussions, peer assessment, and self-assessment are better options. 
Assessment must not be seen as a separate activity done after instruction (Cunningham, 
1992). Patton and McMahon (1992) argue that set papers and essays only assess 
accumulated facts and not knowledge or learning. They suggested other techniques like 
journaling and practical applications of learning. The aforementioned is in line with what 
Bednar, Cunningham, Duffy, & Perry (1992) suggested, that firstly, when learners are 
exposed to a particular authentic task, they should display knowledge from successfully 
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completing the task. Secondly, learners must be able to reflect on how they came to a 
conclusion, and thereafter document this construction process. The use of formal 
interviews with learners, asking short informal questions, the use of formal pre-tests, 
could all be used to elicit prior knowledge (Baviskar, 2009). Case studies are relevant as 
they push learners to think deeply about how to resolve problems (Wheatly, 1991). 
Classroom assessment, according to Borich and Tombari (2004) should promote 
learning; this is called assessment for learning. Assessment for learning seeks proof that 
can be used by teachers to decide where to start with the topic and what teaching 
approaches are relevant to the topic (Black & William, 1998; James, 2006). Teachers 
become aware of learners’ prior knowledge and skills. It helps learners to seek and 
interpret where they are in terms of knowledge and skills. Assessment for learning is also 
called formative assessment.  A misconception exists where teachers believe that the 
collection of marks from informal tests, homework, and classroom activities culminates in 
formative assessment. However, formative assessment, as defined by Black and William 
(1998), is an ongoing process whereby information about learning is extracted from 
informal activities to modify teaching and learning. They further state that assessment 
becomes formative if there is evidence that the teaching and learning is based on what 
was extracted from activities where both teacher and learners were engaged.  
Assessment of learning is regarded as summative assessment. It occurs at the end of a 
learning period. It is used to provide evidence of learner achievements collected over a 
period of time, from multiple sources (Black, Harrison & Lee, 2003). It informs parents of 
their children’s performances and whether or not a child will progress from one grade to 
the next. 
In constructivist assessment, assessing the process of active knowledge construction 
weighs the same as assessing the product (Jonassen, 1991). The emphasis on 
constructivist assessment is on giving support throughout the learning period and 
knowledge application in real life situations (Reeves & Okey, 1996) 
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2.11 Challenges of social constructivism 
 
In as much as there are many positives in social constructivism practices, there are 
different challenges that prevent teachers practising this learning theory. Brooks and 
Brooks (1999) note that teachers are constrained by the beliefs of the current instructional 
approach being used, by concern about learning, and classroom control. The unfortunate 
thing in South Africa is that greater importance is placed on examinations than on 
learning. Teachers continue using traditional practices because they believe their 
approaches are working when learners continue obtaining good grades. Teachers 
concern themselves more with management of behaviour than learning in their 
classrooms (Brooks & Brooks, 1999). Traditional teaching beliefs play a significant role in 
education (Kim, 2005). The language of learning and teaching can hinder the paradigm 
shift from teacher-centred to learner-centred. If the learners are unable to communicate 
in the language of instruction, cooperative learning will be minimised.  Teachers 
themselves require professional development to upskill them. The approaches used in 
social constructivism require teachers to be facilitators, so that learners become active. It 
is probable that some teachers are reluctant to relinquish their roles, since a change of 
roles requires certain skills (Brownstein, 2001). 
2.13 Summary of Chapter 2 
 
This chapter provided the description of the theory underpinning the study. Critical and 
social constructivism perspectives were discussed as learning theories. The constructivist 
learning environment, together with the expected characteristics of a learning 
environment were outlined.  The construct of CLES outlined a conducive learning 
environment. The importance of deep learning, and effective learning, was discussed, as 
they are both seen as pre-requisites for the success of a constructivist learning 
environment.  Learners must be actively involved in their learning; and the implications of 
this for science education were covered. The roles of both the teacher and the learner 
were elaborated. Some of the teaching strategies that can be used in a science classroom 
were outlined as well as their challenges. The need to shift from traditional assessment 
to social constructivist assessment practices were suggested. The literature reviewed 
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indicated that social constructivism enhances learner achievement and performance. In 
closing, challenges faced by teachers in implementing the social constructivist 
perspective were discussed. 
The review is considered for data collection and the analysis of results. The findings and 
discussion are also based on this review. The following chapter presents the methodology 
used in the study. 
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CHAPTER 3: METHODOLOGY 
3.1 Introduction 
This chapter presents a detailed discussion and explanation of the design and procedure 
used in this research.  Firstly, to remind the reader the research questions and objectives 
of the research are outlined as mentioned in chapter 1. Secondly, the research design is 
provided as well as information about the methodology used to collect and analyse the 
data. Thirdly, the description of how participants were selected, what the data collection 
procedures were and the data analysis process are discussed. Fourthly, a discussion 
about ensuring the validity and reliability of the data, and ultimately the research findings 
is presented.  Lastly, issues related to ethics are presented. 
3.2      Research questions 
The main research question is: To what extent do Further and Education Training (FET) 
science teachers create constructivist learning environments in their classrooms? To 
answer this question, the following research sub-questions were addressed: 
1.) How do science teachers perceive learning environments in their science classrooms? 
2.) How do science teachers implement constructivist teaching strategies in their 
classrooms? 
 
3.3      Aims and objectives  
The aim of this research was to determine the extent to which science teachers in the 
FET phase create constructivist learning environments in their classrooms. In order to 
realise the aim of the research, the following objectives were set: 
1. To investigate how teachers perceive learning environments in their science 
classrooms with respect to constructivism. 
2. To explore how science teachers implement constructivist strategies in their 
classrooms. 
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3.4      Research design 
 
The researcher adopted a explanatory sequential mixed method research approach. A 
mixed method is a procedure whereby data are collected, analysed, and integrated, both 
quantitatively and qualitatively. At some stage of the research, integration is done for the 
purpose of gaining a better understanding of the research problem (Tashakkori & Teddlie, 
2003).  This research approach was appropriate because it combined the strengths of 
both qualitative and quantitative methods in order to compensate for their limitations 
(Green & Caracelli, 1997; Tashakkori & Teddlie, 1998; Pluye & Hong, 2014). As 
quantitative data only provide numerical descriptions, qualitative data provide human 
perception. Ivankova et al., (2006) noted that the reason for mixing both kinds of data 
within one study is that neither quantitative nor qualitative methods are sufficient by 
themselves to capture the trends and details of the situation. In the first phase, the 
researcher collected quantitative data and analysed the data.  In the second phase, using 
a few individuals, qualitative data were collected and analysed to elaborate on the 
quantitative results (Creswell, 2003). Leech and Onwuegbuzie, (2007) also affirmed that 
qualitative data are used to improve and strengthen quantitative data. The qualitative data 
in this instance, explained the statistical results obtained from the quantitative data, by 
exploring participants’ views in more depth (Tashakkori &Teddlie, 1998; Creswell, 2003). 
 
In this research, the researcher collected the quantitative data using questionnaires. 
Quantitative method research, according to De Vos et al (2005), provides the most 
effective ways to create objective scientific knowledge. McMillan and Schumacher (2010) 
stated that quantitative research uses objectivity in measuring and describing a 
phenomenon. Qualitative data was collected through semi-structured interviews. A semi-
structured interview ensured that participants were asked the same questions, but not in 
a fixed order. This allowed the researcher to probe the participants for more information 
(Taylor & Bogdan, 1998). All participants were exposed to the same conditions even 
though the interviews were administered in different venues. All answers were recorded 
in the same manner. This is how standardisation was obtained. Same questions were 
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asked, the researcher obtained some sort of standardised views on the topic (Dawson, 
2002).  
3.5 Selection of participants 
A sample, as defined by McMillan and Schumacher (2010), is a group of individuals from 
which data are collected. It was impossible for this study to collect data from every science 
teacher in the province. 50 Grade 10, 11 and 12 physical sciences and life sciences 
teachers were conveniently selected from 15 public schools in Johannesburg. The 
researcher opted for convenience sampling. Dörnyei (2007) defined convenience 
sampling as a non-random sampling, where participants meet certain practical criteria. 
These are, easy accessibility, geographical proximity, and availability at a given time.  The 
15 schools were selected from two districts, namely, Johannesburg North and 
Johannesburg Central. The selection of the sample of 15 schools was influenced by the 
convenient proximity (as mentioned above) of the schools to the researcher’s workplace 
and place of residence.   Using Patton’s (2002) purposive sampling, semi-structured 
interviews were administered to five teachers who had shown that they were more 
constructivist than the others, based on their responses from the questionnaires. In 
purposive sampling, the researcher intentionally seeks individuals with particular 
characteristics (Creswell, 2002). In this instance, the researcher is likely to get a greater 
understanding of what is investigated. This allows for in-depth study, rather than 
generalisations (Patton, 2002).  The criteria used to select teachers were those with 
teaching experience from three years onwards, as they were considered to be familiar 
with the dictates of both the curriculum, and the nature of science classroom 
environments. The interviews were audio-recorded and transcribed verbatim to allow the 
researcher to properly analyse the data at a later stage (Patton, 1990). Table 3.1 presents 
background information about the five teachers. 
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Table 3.1: Teacher profiles 
 Teachers’ pseudonyms 
 King Jones Stacey Calvin Flo 
Gender Male Female Female Male Female 
Age 32 38 28 28 40 
Qualification BEd 
Honours 
PGCE BEd BEd BEd Honours 
Teaching 
experience 
(years) 
8 12 4 5 13 
Area of 
specialisation 
Life 
Sciences 
and 
English 
Mathematics 
and Physical 
Sciences 
Life 
Sciences 
and 
English 
Mathematics 
and Physical 
Sciences 
Life Sciences 
and IsiZulu 
Grades taught 10 and 
11 
10 – 12 10 and 11 10 -12 10 – 12 
Subjects taught Life 
Sciences 
Mathematics 
Grade 11 
and 12 
Physical 
Sciences 
Grade 10 
Life 
Sciences 
Mathematics 
Grade 10 
and 
Physical 
Sciences 
Grade 11  
and 12 
Life Sciences 
Grade 10 – 
12 and 
IsiZulu Grade 
10 
Average class 
size  
>40 <20 >40 <20 35 – 40  
 
Table 3.1 shows the teachers’ profiles of three females and two males, who had different 
qualifications with specialisation in either life sciences or physical sciences. They were 
selected in order to explore how science teachers implement constructivist teaching 
strategies which is the second sub-question. 
50 
 
50 
 
3.6      Data collection procedure 
3.6.1   Administration of a Constructivist Learning Environment Survey 
(CLES)  
 
Luckay and Laugksch, (2015) have incorporated the Constructivist Learning Environment 
Survey (CLES), the Individualised Classroom Environment Questionnaire (ICEQ) and the 
Classroom Learning Environment Questionnaire (CLEQ) to develop a new instrument 
called the Social Constructivist Learning Environment Survey (SCLES). This instrument 
is relevant to assess learners’ perceptions. For this study, the researcher chose to 
administer the CLES because there is a teacher version and a student version. The CLES 
has been modified by different researchers (Taylor et al., 1995; Taylor et al. 1997; 
Johnson & McClure, 2004). The CLES assesses learners’ and teachers’ perceptions of 
their classrooms’ environments (Taylor et al., 1995) but in the current study, only the 
teacher version was utilised. The CLES has been utilised both nationally (Alridge et al., 
2004) and internationally (Alridge et al., 2000; Johnson & McClure, 2004; Fazio & Volante, 
2011). It has been validated in studies conducted in many countries including Korea, the 
United States, Taiwan, Australia, and Nigeria (Alridge, et al., 2004). The CLES is 
designed to determine whether the learning environment adheres to constructivist 
approaches in science classrooms (Taylor et al., 1997). It helps by giving feedback to 
teachers on their attempt to change their classroom learning environments in accordance 
with constructivist epistemology, and is relevant for teacher- researchers to use in 
studying the level of learner-centred instruction (Taylor et al., 1997). The researcher 
chose it because it is relevant to this study. It has five scales relevant to the constructivist 
principles, namely, personal relevance (the extent to which teachers relate science 
lessons to out of school experience); shared control (the extent to which learners are 
allowed to share with the teacher regarding, among others, design and management of 
learning activities); critical voice (the extent to which learners feel free to question the 
teacher’s pedagogical plans and methods); student negotiation (the extent to which 
learners are allowed to explain and justify their ideas to other learners); and uncertainty 
(the extent to which learners are allowed opportunities to experience science knowledge 
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as involving human experience and values; culturally and socially determined), (Taylor et 
al., 1994; Taylor et al., 1997).  
In this study, as previously stated, quantitative data were collected by using the CLES 
questionnaire (Appendix F). A questionnaire was best suited for this study because it is 
economical and allows respondents to be anonymous (McMillan & Schumacher, 2010). 
The questionnaire instrument had two sections (A and B). Section A had eight questions 
which sought for demographic information about gender, race, length of teaching 
experience, science subject taught, grade taught, number of learners in the class, and 
professional qualification. Participants needed to indicate their responses with a cross 
(X). Section B had 20 questions which sought to determine the extent to which science 
teachers create a constructivist learning environment. The respondents indicated their 
extent of agreement on a five point Likert scale, which were: strongly agree, agree, 
neutral, disagree, and strongly disagree. Each response was assigned a numeric value 
of 5, 4, 3, 2, and 1 respectively.  This helped in quantifying the results. Again, participants 
needed to choose their responses by placing a cross (X) in the spaces provided in the 
questionnaire. 
3.6.2     Administration of interviews 
 
A semi-structured interview protocol was used for the collection of qualitative data.  
Bogdan and Biklen (1992) define an interview as a purposeful conversation between two 
or more people. Its aim is to obtain information from the other through a series of 
questions (Bryant, 2011; Kumar, 2002; Boglan & Biklen, 1992). Maree (2007) extended 
the above-mentioned definition by adding that the researcher obtains ideas, beliefs, 
views, opinions, and behaviour of the participant. Interviews can be structured, 
unstructured or semi-structured (Dawson 2002).  In structured interviews, the researcher 
compiles and arranges questions in a particular way (Dawson, 2002). The researcher 
does not probe the participant. Identical questions are asked for each individual. The 
researcher only clarifies questions (Taylor & Bogdan, 1998). Unstructured interviews seek 
to discover an understanding of the participants’ viewpoints about certain situations. The 
participant is free to talk about his or her experiences without being probed by the 
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researcher (Dawson 2002; Taylor & Bogdan, 1998).   The advantages of interviews is 
that firstly, the interviewer can adapt questions during the interview process (McMillan & 
Schumacher, 2006). Secondly, interviews allow the interviewer to probe and get clearer 
responses to questions (McMillan & Schumacher, 2006).  
This study employed one-to-one, face-to-face semi-structured interviews. Semi-
structured interviews allow flexibility, unlike questionnaires and structured interviews 
(Drever, 1995). The researcher probes participants for more information (Taylor & 
Bogdan, 1998). Five teachers were chosen after analysis of the quantitative data. These 
participants seemed to have shown that they were more constructivist than others based 
on their responses from questionnaires. The interview schedule (Appendix G) for 
participants had nine questions which addressed the aforementioned second research 
question: How do science teachers implement constructivist teaching strategies in their 
classrooms?  
 
3.7 Data analysis 
 A deductive approach was used to analyse both the quantitative and qualitative data. 
The CLES and the literature were used as deductive frameworks for analysing both 
teachers’ perceptions of their classroom environments, and the implementation of 
constructivist teaching strategies. The quantitative data were collected by means of the 
CLES questionnaire and were analysed by using Statistical Package for Social Sciences 
(SPSS) version 25. SPSS is easily available, straightforward, and is compatible with 
Microsoft. The researcher used descriptive statistics to answer the first research sub-
question: how do science teachers perceive the teaching environments in their 
classrooms? The goal of descriptive statistics is to describe, summarise, explain, and 
make sense of given data (Johnson & Christensen, 2014). Clason and Dormody (1994) 
noted that there are several ways of analysing Likert type scales. The researcher used 
graphs, tables and percentages to analyse items individually. Responses were then 
grouped to obtain an average score for each section. Clason and Dormody (1994) found 
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that such average scores from Likert scales are more reliable than scores obtained from 
single items.  
Qualitative data were analysed manually, using the constant comparative method 
(Merriam, 1998).  With this method, the researcher searches for and identifies themes 
and patterns, then codes the data (Bloomberg & Volpe, 2012; Saldana, 2009). Meaning 
is then constructed (Leech & Onwuegbuzie, 2007; Strauss & Corbin, 1990). Codes 
(Appendix H) are labels assigned for meaning (Miles & Huberman, 1994). The coding 
process in this study involved open coding, axial coding, and selective coding (Strauss & 
Corbin, 1990). Firstly, open coding involved reading through the transcribed interviews to 
get a general sense of the data. The researcher paid attention to patterns in order to 
develop themes and categories. Secondly, connections were made where there were 
relationships between categories. Codes and categories were colour-coded at this stage. 
This is called axial coding. Thirdly, selective coding was done to choose the most 
appropriate categories. This was done for all five interviews.  Two themes were then 
developed. Figure 3.1 that follows, illustrates the summary of the research design. 
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Figure 3.1: Summary of research design 
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3.9 Validity and reliability 
MacMillan and Schumacher (2010) posit that the instruments used to collect data must 
be carefully examined to determine their accuracy in measuring the construct in question. 
The CLES has been used in several studies, as mentioned in 3.5.1.  Yin (2017) further 
explicates that validity must be ensured so that the conclusions reached really show what 
was studied. The language used in the questionnaire was not ambiguous and was easily 
understood by the participants (McMillan & Schumacher, 2010). To enhance reliability, 
the questionnaires were administered at a time convenient to the participants. McMillan 
and Schumacher (2010) suggest that participants be given the same conditions under 
which they respond to questionnaires to eliminate fatigue and unreliable responses. 
Participants were given a week to complete the questionnaires.  Validity and reliability of 
the study was assured through sharing and discussing findings and conclusions with 
some of the participants, both for feedback and commentary, in order to ensure accuracy, 
as well as confirmation of the findings. The two different methods that were used for the 
collection of data, the CLES questionnaire and the semi- structured interviews schedule, 
increased the credibility of the findings (McMillan & Schumacher, 2010). Audio-recording 
of the interviews for later transcription and analysis ensured the trustworthiness of the 
findings (Patton, 1990), because the researcher analysed the data as soon as it was 
collected, and later on analysed it again in order to ensure consistency.   
3.10   Ethical Considerations 
The researcher first sought ethical clearance from the university, which was granted 
(Appendix A). The Gauteng department of education was approached for permission to 
conduct research in certain schools in Johannesburg North, East, and Central. 
Permission was granted (Appendix B). The researcher eventually conducted research in 
two districts, Johannesburg North and Johannesburg Central.  Letters were sent to each 
district to seek permission to conduct research in schools under their jurisdiction and 
permission was granted (Appendices C and D).  This was done prior to the data collection. 
All participants in this study were informed about the nature of the study. McMillan and 
Schumacher (2010) noted that credible research must be done with permission from 
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relevant participants, and that the researcher must adhere to privacy and confidentiality 
of participants. Participants were assured that all information collected was going to be 
treated in confidence. The participants were made aware that participation was 
completely voluntary, and that they had the right to withdraw from the project at any time. 
Participants completed consent forms (Appendix E) to indicate that they volunteered to 
be part of this project. McMillan and Schumacher (2006) describe confidentially and 
anonymity as a setting where participants are not identifiable in all reporting. To enhance 
confidentiality and anonymity, participants were asked not to include their names on the 
questionnaires. The researcher numbered each questionnaire in order to identify possible 
interviewees. When collecting the questionnaires the researcher noted each participant  
3.11   Conclusion 
This chapter outlined how the explanatory mixed method approach was employed in this 
study.  Selection of participants for both quantitative and qualitative data was detailed. 
Data collection procedures including the administration of CLES questionnaire and semi- 
structured interviews were discussed. Quantitative data sought to answer the first 
research sub-question. Descriptive analysis was utilised to analyse quantitative data. 
Asking probing questions to participants helped in identifying instructional strategies 
utilised by science teachers in their classrooms. The researcher also provided details 
about the process of data analysis for the study. The chapter also gave a brief description 
of how issues of validity and reliability were met, and also explained how ethical issues 
were addressed in the study. Lastly, a summary of the research design was given in the 
form of a diagram.  
In the coming chapter, the findings of this study and thereafter the interpretation will be 
presented. 
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CHAPTER 4: RESEARCH FINDINGS 
4.1 Introduction 
 
Chapter 3 provided details of the research design as well as the collection of data using 
the CLES questionnaire (Taylor et.al., 1995; Taylor et.al., 1997; Johnson & McClure, 
2004). The CLES was administered to 50 life sciences and physical sciences teachers 
from 15 schools. Chapter 3 also detailed the administration of interviews to five teachers 
who were selected because they showed that they were more constructivist than others 
in their responses to the CLES questions. Section B of the questionnaire was aimed at 
determining the extent to which science teachers perceive their teaching environments in 
connection with constructivism. This section of the questionnaire had five constructs, 
namely, personal relevance; uncertainty; critical voice; shared control; and negotiation. 
There were 20 questions in total.  
Chapter 4 is a presentation of the research findings. Firstly, the findings of the teachers’ 
responses to each of the five constructs of the CLES questionnaire are presented and 
then interpreted. This is to answer the first research sub-question: how do science 
teachers perceive learning environments in their science classrooms? Secondly, findings 
from the interviews are presented to answer the second sub-question: how do science 
teachers implement constructivist teaching strategies in their classrooms? Thirdly, the 
chapter presents the overall findings from the questionnaires and interviews and an 
interpretation is made to answer the main research question: to what extent do Further 
and Education Training (FET) science teachers create constructivist learning 
environments in their classrooms?  
4.2 Teachers’ perceptions of their science teaching environments 
 
The respondents indicated their extent of agreement on a five point Likert scale, which 
were: strongly agree, agree, neutral, disagree, and strongly disagree. Each response was 
assigned a numeric value of 5, 4, 3, 2, and 1 respectively.  This helped in quantifying the 
results. A response of 1 or 2 shows that the teacher’s perception is not in agreement with 
the constructivist view. A response of 5 or 4 indicates that the teacher agrees with the 
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constructivist view. A score of 3 reveals neither of the two. Based on the responses to the 
questionnaires, the teachers showed positive preference to personal relevance, critical 
voice, and learner negotiation. The construct shared control indicated the lowest 
preference, while uncertainty was in between. Previous studies that investigated how 
science teachers perceived their teaching environments, yielded the same findings as the 
current study (Ongowo, 2013; Puacharearn, 2004; Roeloffs & Visser, 2001; Beck et.al., 
2000; Taylor et al., 1994). The following is a presentation of the findings under each 
construct. 
4.2.1 Teachers’ perceptions about personal relevance 
 
Personal relevance measures whether learners’ personal experiences and background 
are taken into account as part of instructional strategies in the classroom. Any personal 
life experiences could contribute to learners’ understanding of the sciences. Teachers in 
this study perceived that their lessons were constructivist in nature. Table 4.1 shows how 
teachers perceive the personal relevance construct. 
 
Table 4.1: Summary of how teachers perceive personal relevance 
 Distribution of teachers (%) 
No. Item Agree Neutral Disagree 
1 Learners learn about the world 94 4 2 
2 New learning relates to experiences 
or questions about the world inside 
and outside of school 
100 0 0 
3 Learners learn how learning new 
things is part of their inside-and-
outside-of-school lives 
90 4 6 
4 Learners learn interesting things 
about the world inside and outside of 
school 
88 10 2 
Average 93 4 3 
 
59 
 
59 
 
The table shows the number of teachers who responded to each item related to personal 
relevance. On average all the teachers obtained a score of between 4.5 and 5, for each 
term, further indicating that they were agreeing to the constructivist view. Their responses 
indicated that they relate what is done in class with learners’ out of school experiences. 
One of the principles of a constructivism classroom is that learners’ experience is 
important. New knowledge is built upon what the learner brings to the class. 
Constructivists assert that meaningful learning and teaching occur when there is a 
relationship between what learners learn in class and their world outside of school (Mayer, 
2002, Rowe & Wertsch, 2002). 
4.2.2 Teachers’ perceptions about scientific uncertainty 
The construct measures the extent to which learners are allowed opportunities to 
experience science knowledge as involving human experience and values; culturally and 
socially determined (Taylor et.al., 1994; Taylor et al., 1997). Figure 4.1 shows how 
teachers perceived the scientific uncertainty construct. 
 
 
Figure 4.1: Summary of teachers’ perceptions to scientific uncertainty 
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The first item asked teachers if in their lessons they had absolute answers. The 34% who 
disagreed, raised concerns because it meant that these teachers depended on textbooks 
for answers. They were not accommodative of learners’ opinions. The second item sought 
to discover whether teachers were aware that explanations had changed over time. In 
total, 32% of the teachers indicated that they were under the neutral and disagree 
categories. It can be argued that learners should be exposed to scientific uncertainty to 
develop critical skills. As such, learners get to appreciate the different tenets of the nature 
of science. Item number three asked if teachers were aware that socio-cultural practices 
have an impact on learning and teaching. Social cultural theories like social 
constructivism put emphasis on the social environment. To a certain extent, teachers 
possessed constructivist perceptions for scientific uncertainty. 
4.2.3 Teachers’ perceptions about the provision of critical voice in the 
science classroom 
 
This construct measures the extent to which learners feel free to question the teacher’s 
pedagogical plans and methods. In a constructivist learning environment, learners are 
free to express themselves in class (Taylor et.al., 1994; Taylor et al., 1997). The majority 
of the teachers expressed positive perceptions, meaning that learners have no fear of 
approaching their teachers and asking questions. Table 4.2 shows teachers’ perceptions 
regarding critical voice. 
 
 
 
 
 
 
 
 
61 
 
61 
 
Table 4.2: Summary of teachers’ perceptions regarding critical voice 
 
No.  Item Distribution of teachers % 
Agree Neutral Disagree/ 
8. Learners learn that there are different 
ways to raise questions and seek 
answers. 
84 14 2 
9. Learners feel safe questioning what or 
how they are being taught. 
74 12 14 
10. I feel learners learn better when they 
are allowed to question what or how 
they are being taught. 
92 6 2 
11. It is acceptable for learners to ask for 
clarification about activities that are 
confusing. 
98 2 0 
12. It is acceptable for learners to express 
concern about anything that gets in the 
way of their learning. 
98 0 2 
Average 89 
 
7 4 
 
One of the principles of constructivism that was raised by Caine and Caine (1991) is that 
learning is enhanced by challenge, but is inhibited by threat. This means that teachers 
should not threaten the learners, but rather should create a conducive learning 
environment. Most of the teachers had constructivist perceptions in this construct, since 
an average of 89% of the teachers agreed to items under critical voice. This shows that 
teachers allowed or accommodated learners’ ideas if they objected to what was being 
taught in the classroom instead of taking everything at face value. 
4.2.4 Teachers’ perceptions about shared control 
From a constructivist perspective, this construct is concerned with learners being able to 
develop autonomy (Taylor et. al., 1997). It assesses the extent to which teachers go 
beyond prescribing work activities for learners. The items seek to discover the teachers’ 
perceptions about learners being given opportunities to articulate their goals, the planning 
of activities, and assessing those activities. This construct indicated a different view about 
how teachers perceive their teaching environments.  Most of the teachers did not agree 
to sharing control with the learners in their classrooms. Figure 4.2 shows the distribution 
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of teachers based on their perceptions on the statements related to shared control in their 
science classrooms. 
 
Figure 4.2: Summary of teachers’ perceptions to shared control. 
Compared to teachers’ responses to items in other constructs, Figure 4.2 shows that 
there were higher scores of teachers disagreeing with sharing the control of the teaching 
and learning process with their learners.  For instance, for item one in this construct 46% 
of the teachers disagreed in allowing learners to help them plan what would be learnt. In 
item three 60% of the teachers disagreed with learners planning their activities. This is 
the only constructs where there were large disagreements. 
Tam (2000), reported four basic characteristics of a constructivist classroom, which are: 
knowledge is shared between teacher and learner; teachers and learners share authority; 
the teacher is a facilitator in the classroom; and learning takes in small groups with 
learners possessing diverse traits. Figure 4.2 contradicts what was proposed by Tam 
(2000). The teachers’ perceptions are that learners are not involved in planning what they 
will learn. According to the table, the learners were allowed by the teachers to participate 
when they required extra time for activities. The findings revealed that teachers are 
working in   teacher-centred environments. On average, 22% of the teachers agreed with 
the items ‘learners help me to plan what they are going to learn’ and ‘learners help me to 
decide which activities are best for them’. Therefore, the teachers’ perceptions are 
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negative regarding shared control. This is in line with other studies, such as one 
conducted by Cho, Yager,  Seo, & Park (2010), where teachers rejected shared control. 
The rejection was based on the fact that there was content the teachers had to cover for 
standardised tests. Another concern was that learners were not mature enough to handle 
the planning of lessons and activities (Chapman, 2014; Beck et al., 2000). The following 
section looks at the teachers’ perceptions regarding learner negotiation. 
 
4.2.5 Teachers’ perceptions about the provision of opportunities for 
learner negotiation in the science classroom 
Learner negotiation refers to learner- to-learner negotiation which involves every learner 
having an opportunity to express themselves to other learners. Learners do not only give 
each other answers but are given opportunities to reason and articulate their thought 
processes (Taylor et al., 1994). The findings show that science teachers hold positive 
perceptions for learner negotiation as portrayed in Table 4.3 where an average of 74% 
agreed, against only 16% who disagreed to the items under shared negotiation. 
 
Table 4.3: Summary of teachers’ perceptions regarding learner negotiation  
NO. Items Distribution of teachers % 
Agree Neutral Disagree 
17 Learners talk among themselves 
about how to solve problems. 
74 10 16 
18 Learners explain their ideas to other 
learners. 
76 6 18 
19. Learners ask other learners to explain 
their ideas. 
74 10 16 
20. Learners are asked by others to 
explain their ideas. 
70 14 16 
 Average 74 10 
 
16 
 
Vygotsky’s (1978) proposition that learning takes place in a social setting, was later 
authenticated by other researchers. For instance, Honebein (1996) also proposed that a 
constructivist classroom should implement collaborative strategies. The benefit is that 
learners learn more and enjoy more when they are actively involved (Bada, 2015). In all 
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the statements in Table 4.3 that relate to learner negotiation, most of the teachers in the 
study were in agreement with the items asked. This finding has positive implications for 
science teaching and learning because all teaching strategies relevant to constructivism 
require that learners work together. Three of the five teachers that were interviewed 
indicated that they preferred cooperative learning as a strategy in their classrooms. The 
following section outlines the results obtained from interviews which were meant to 
elaborate or authenticate teachers’ perceptions obtained from the questionnaire 
responses. 
4.3 Teachers’ implementation of constructivist teaching strategies in 
their science classrooms 
 
Five participants were involved in this part of research. The choice for these participants 
was based on their responses on the CLES. They indicated constructivist affinity. 
Pseudonyms have been used to maintain confidentiality. Their names are King, Stacey, 
Jones, Calvin, and Flo, as provided in Table 3.1: Teacher profiles. The teachers come 
from Johannesburg schools. All the interviews took place in the afternoon. The themes 
generated are related to constructivist learning environments.  In the sections that follow, 
each theme is described with interpretations from the teachers’ responses. Semi- 
structured interviews that were administered sought to answer the second sub-question: 
How do science teachers implement constructivist teaching strategies in their 
classrooms? Through interviews, the researcher managed to determine whether there 
was a relationship between what teachers perceive about constructivist learning 
environments, and how they actually teach in their science classrooms. Two themes were 
obtained from the data to answer the second sub-questions: How do science teachers 
implement constructivist teaching strategies in their classrooms? The two themes are: 
teachers are knowledgeable about the characteristics of a constructivist learning 
environment in the science classrooms; and teachers’ perceptions of constructivist 
learning environments inform the teaching strategies they employ. Each theme is 
discussed as follows. 
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4.3.1:  Teachers are knowledgeable about the characteristics of a 
constructivist learning environment in the science classroom 
 
During the interviews, when asked which teaching strategies they use, three of the five 
teachers implemented same teaching strategies. Their responses were: 
 
King:     My teaching strategies that I use in class is visualisation where I help learners to understand their 
surrounding….. also, another one is cooperative strategy where it is group work….’ 
Jones:   I normally use cooperative learning and visualisation 
Calvin:   I normally use visualisation and cooperative learning….. 
 
It is evident from their responses that the focus of learning and teaching has shifted from 
teachers to learners. Learner involvement is allowed, as the teachers seek ideas from 
learners. The teachers seemed not to view themselves as knowledge experts. Learners 
are not passive recipients of knowledge but are actively involved in the process of 
learning. These responses are in line with the requirements of a social constructivist 
classroom. Stacey is one of the youngest teachers, and has four years teaching 
experience. Her responses were more traditional than the others. When asked which 
teaching strategies she used, her response was: 
 
  I normally use direct instruction, you know, traditional teaching where I impart the knowledge to the 
learners…. 
 
She did acknowledge that learners in her classroom were not entirely passive, but she 
did interact with them in discussions. She further said: 
 
Stacey:       ...not to say they are clean slates but then I just guide them on the knowledge they need to 
know as well. I also use discussions to try and gather their prior knowledge as well and then 
try to incorporate technology here and there just to make the lessons more exciting. 
 
Flo is the oldest among the five teachers, she is 40 years old. She was not specific on the 
strategy used when teaching. Her response to the question about the teaching strategies 
she utilised was: 
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Flo:           Normally, I don't want to lie to you Madam what happen when I introduce a topic I ask about 
specific word, like example with Grade 11 we are in excretion topic.  I ask them what do you 
understand about this topic, anything that they know (the question and answer methods). 
 
The fact that she asked learners what they knew about the written word indicated that 
she was aware that she needed to probe learners to elicit their prior knowledge.  
 
All the teachers used discussion as a teaching strategy. Killen (2007) pointed out that 
discussion is somehow a way of cooperative learning, as it allows learners to think their 
ideas aloud. The teachers’ responses were in line with how they responded to the 
questionnaire items. The teachers allowed interaction and sharing of ideas. The table 
shows their responses on CLES about learner negotiation. The table below shows their 
raw scores on learner negotiation. This is done to illustrate that their responses in the 
questionnaires were similar to their responses in the interviews. 
 
 
Table 4.4: Teachers’ scores on perceptions about learner negotiation 
NO
. 
Items Distribution of teachers responses 
Stacey King Jones Calvin Flo 
17 Learners talk among 
themselves about how to 
solve problems. 
5 4 5 5 5 
18 Learners explain their ideas 
to other learners. 
5 5 5 5 5 
19. Learners ask other learners 
to explain their ideas. 
5 5 5 5 5 
20. Learners are asked by 
others to explain their 
ideas. 
5 5 5 5 5 
 Average 5 4.75 
 
5 5 5 
 
A score of five meant one was a constructivist. Discussion is one of the instructional 
strategies used by the five teachers. Discussions allow learners to share their ideas and 
indeed one of the tenets of social constructivism is social interaction. Through 
discussions, learners interact with one another. King mentioned that he used group work 
in allowing learners to discuss their ideas on what they knew when he said: 
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King:      it is group work where learners, they get to discuss their ideas on what they know about a particular 
concept that I am teaching. I give them a task and then they share with each other.  
 
As early as 1992, Newby indicated how lively discussions accelerate learning.  One of 
the teachers, Stacey, used the word ‘discussions’ several times. She also pointed out that 
one of her strategies to engage learners was to assign topics for the learners to do as 
homework, which they then would present in the following lesson. In such cases, learners 
were given an opportunity to deeply engage concepts once more. Regarding interaction 
in the classroom, Jones had this to say:  
  
Jones:     I believe that leaners interact and see different points of views that's when they learn more if they 
interact and they are able to see different points of views.  
 
She mentioned that she divided the learners into groups to do research as her school has 
Wi-Fi. The following day the learners would share research answers as presentations. 
On that note Calvin said: 
  sharing of ideas actually helps me to identify learners’ knowledge at an instant. 
Calvin understood that by listening to the learners he could tell how much content they 
knew. Like King, Flo divided the class into groups in order for the class to discuss issues 
of a particular topic. From these teachers’ responses, it shows that they were aware that 
engaging with learners is beneficial, be it teacher-to-learner or learner-to-learner. It is 
during this period that an opportunity for negotiation of ideas is enhanced. As such, Killen 
(2007) mentions collaboration as one of the characteristics of a constructivist classroom. 
Hence learning in groups is preferred in a constructivist learning environment.  
 
When the teachers were asked about allowing learners to participate in decision making, 
which is one of the constructs found in CLES as shared control, the teachers’ responses 
varied. 
King      I have to have a lot of activities that are relevant to them then, they have to choose, I guide them 
in helping them to choose those that are relevant to them, according to their capabilities.  These 
were the ones learners felt comfortable with. 
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King acknowledged that it would be irresponsible of him to freely allow learners to decide 
what to do in the classroom. On the issue of time, he pointed out that it would be 
irresponsible of him to allow learners to decide on how much time was spent on different 
activities. He indicated that he had to finish the syllabus. Stacey said she did not allow 
learners to make decisions about time spent on activities because she wanted them to 
finish activities during prescribed times. Jones showed flexibility on this issue as she 
sometimes allowed learners to make decisions about what particular activities they could 
do. Stacey gave an example where her learners failed to understand a particular concept 
and approached her by asking: 
 ‘what if we do an experiment ma’am?’ 
Teachers involved in this survey were knowledgeable about the benefits of social 
interaction as required by social constructivism but were not at ease with learners 
involved in decision making. 
 
A maximum score of 20 could be obtained from this construct on the CLES questionnaire. 
Teachers’ perceptions regarding shared control were constructivist for items 14 and 16. 
But Flo did not agree to item 14. As the oldest person in this group, it is possible that she 
held a traditionalist viewpoint with regard to this item. For item 13, all teachers scored 2, 
meaning they did not hold constructivist perceptions. King was the only teacher who 
scored a 5 for item 15. Even in his interview, he mentioned that he prepared a number of 
activities so that his learners could choose according to their abilities. All teachers scored 
2, except him. The following is an extract from the CLES questionnaire showing four items 
on shared control. 
 
 
 
Table 4.5: An extract from the CLES questionnaire 
No.  
Items 
13. Learners help me to plan what they are going to learn. 
14. Leaners help me to decide how well they are learning. 
15 Learners help me to decide which activities are best for them. 
16.. Learners let me know if they need more/less time to complete an 
activity. 
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Figure 4.3 shows the average score (%) for each teacher in response to the four items in 
Table 4.5.  
  
Figure 4.3: Teachers’ responses on shared control 
 
Figure 4.3 shows that in as much as teachers did obtain low scores for some items e.g. 
13 and 15, they showed constructivist perceptions for items 14 and 16. King was the most 
constructivist of them all in this regard, and Flo scored the lowest. When asked if she 
allowed learners to make decisions in her classroom, Flo said: 
Flo:         No not at all the reason is it might happen that they were wasting time all along trying to disturb, 
some learners have different reasons to come to school, some to chill with friends and I will end 
up not being able cover what is expected according to the pacesetter or what is given to the 
educator. No you don’t allow them to decide on the time.  
 
The teachers’ responses when asked if they allowed learners to decide on how much 
time would be spent on activities were: 
Calvin:    Occasionally, I do allow them.  Only when I really see that there will be a need for more time to 
complete a particular activity, otherwise learners may take the entire period for just a small task. 
Stacey:   No learners are not given any opportunity to choose classroom activities. 
Jones:    Yes, I do as I said that we were doing the class activity, but while we're doing the activity, they 
could not understand the concept so they wanted like something that will be like real 
something that they can see so they decided in that instant to do it as an experiment.  
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From the teachers’ responses, it shows that teachers are not forthcoming when it comes 
to giving learners autonomy to decide how much time they can spend on doing an activity 
or even in deciding which activities they would want to engage in.  
Despite the previous responses, all the teachers described their roles as that of 
facilitators. In a constructivist classroom, the teacher facilitates the learning process, 
wherein learners are encouraged to be responsible knowledge constructors. The 
teachers indicated that their presence in the classrooms was to guide, direct, and correct 
the learners. In relation to Brooks and Brooks’ (1993, 1999) description of the role of the 
teacher as a facilitator and coordinator, two of the teachers mentioned the following:  
 
King:       I believe that every learner has information, learners have knowledge and I help in organising the 
knowledge in the science classroom and help in correcting any misconceptions they may hold. I 
am there they can construct their own information I'm just there to confirm and to organise and 
correct it. 
Stacey:  I explain the correct conceptions and then also explain why that misconception is wrong, because 
sometimes learners directly relate everyday knowledge to their school knowledge but then in 
between there are gaps so somehow we try fill in those gaps through explanations.  
 
These types of   responses from teachers, however, are questioned by Shumba, Ndofirepi 
and Gwirayi (2012) for the manner in which they tend to replace misconceptions instead 
of helping learners to construct new conceptual understandings that relate to learners’ 
experiences. Shumba et al. (2012) argued that by simply telling the learner that he or she 
is wrong, will not diminish the conception, and so the science teacher rather needs to 
consider the learners’ viewpoints. Furthermore, it is of concern that Stacey identifies her 
role as that of a more knowledgeable other, who ‘imparts knowledge’, illustrated by her 
words as follows:  
Stacey:   I am the driving force in the classroom the one who is knowledgeable of the  content and try fill in 
those gaps through explanations.  
 
Whilst the teacher seemed to take a constructivist teachers’ role by being the 
knowledgeable other, in line with Vygotsky’s ZPD, she however has a view that learners  
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should not take an active role in their learning, when she referred to herself as being ‘the 
driving force in the science classroom.  
 
One of the strategies in a constructivist classroom is scaffolding. According to Sawyer 
(2006), scaffolding promotes deeper learning as learners are supported in solving difficult 
problems.  Of notice was Flo’s response that she saw herself as a scaffolder: 
Flo:       From there I try to scaffold for prior knowledge to an unknown and try to give   them simple questions 
that would help to know how much do they know about the topic.     
 
All the teachers seemed to take a constructivist teacher’s role as a facilitator, helper, and 
as a more knowledgeable other.  . 
 
During interviews, the teachers were also asked about the role of language in science 
teaching and learning, since language is required in the construction of meaning. South 
Africa is diverse in terms of the languages spoken.  Teachers find themselves in a 
dilemma as they need to know learners’ languages in order to help with the understanding 
of content taught.  When teachers were asked about their views on the use of home 
language, King said:  
 
English is a barrier to science learning. At times leaners have an answer but are unable to express 
themselves.  
 
As such, he indicated that he allowed the use of learners’ home language in his class. 
Jones, Calvin and Flo also agreed to the use of home languages. They usually translated 
to English. This is in line with Lim and Presmeg’s (2011) argument that when teachers 
repeat what is taught in the home language and language of instruction, there is a better 
understanding of scientific concepts on the part of the learners. Stacey expressed a 
different opinion when she said: 
 
 I'm not too fond of that because most of the questions in tests or examinations are in English, I 
mean, all of the questions come in English.  
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Her concerns were based on the fact that English is a language of learning and teaching; 
that the learners in her class did not have one common home language; and the fact that 
all tasks are taken in English. She felt that code switching disadvantaged other learners 
in her classes. The learners failed to answer formal tasks, because, she mentioned they 
become too comfortable if home languages are used during the teaching and learning 
process. On that note Flo added: 
 
Flo:  Language I can say is a problem in the whole country. Use home language in science classroom 
is useful sometimes because I have realised that some learners do not understand the language 
of science. 
 
When asked how often learners switch to their home languages, they all indicated that 
learners switched to their home languages all the time:  
 
Calvin:   learners switch to their home language and this enables them to learn and remember, actually 
their thinking happens faster in their home language. 
Jones    if I see that the learners are not understanding the topic we switch to home language because 
once we switch to home language, explaining in their home language enables learners to 
understand concepts compared to when the medium of instruction, English is used. 
 
From the teachers’ responses, it clearly shows that the use of learners’ home languages 
facilitates learners’ understanding of the concepts at hand. It should however be noted 
that learners face challenges under test or examination conditions where teachers are not 
available to assist them in brainstorming about the questions in the learners’ home 
languages. 
 
Under theme 1: Teachers are knowledgeable about the characteristics of a constructivist    
learning environment in the science classroom, and the characteristics of a constructivist 
learning environment in the science classroom have been outlined. These characteristics 
included the importance of learner negotiation, shared control, social interaction, and the 
role of language in the science classroom. Whilst participants had varied views regarding 
some of these characteristics, the findings showed that teachers are knowledgeable about 
the constructivist learning environments, though they differ in the extent to which they 
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create such environments in the actual teaching and learning process. The next section 
discusses the second theme. 
4.3.2 Teachers’ perceptions of constructivist learning environments 
inform the teaching strategies they employ 
 
To a certain extent all the teachers that were interviewed portrayed constructivist 
perceptions. They attested to employing different strategies that are in line with 
constructivist science classrooms. For instance, teachers were all aware of the 
importance of learners’ prior knowledge in building up new knowledge. Some of the 
teachers pointed out that they made use of pictures; the question and answer strategy to 
elicit prior knowledge and misconceptions; and some real life examples to link what 
learners knew to new content. The teachers pointed out that they also used discussions 
to allow learners to elaborate on their prior knowledge. In this regard, Bransford, Brown 
and Cocking (2000) pointed out that learning is enhanced when teachers pay close 
attention to prior knowledge.  
 
The teachers had various ideas when asked why they chose a particular teaching strategy 
in order to determine whether their perceptions were constructivist in nature. Some of 
their responses are as follows: 
 
King:     I use the diagram then what learners see leads them to the desired concepts. I then use what they 
know to teach them what they need to know, which is the new content. Mostly I am using learners 
to construct their own knowledge based on the information they brought to the science classroom.  
 
King showed that he knew the constructivist theory of learning, as his response indicated 
that he had an aim to link prior knowledge with current knowledge. He also mentioned 
that learners needed to construct their own knowledge. 
 
Calvin       I use visualisation in the beginning of the lesson to increase the learners’ interest and it triggers 
their prior knowledge. it encourages learners’ different abilities through verbal expressions of 
their ideas. 
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Prior knowledge is important in a constructivist learning environment. Constructivists 
believe that what learners learn in class depends on how much they already know. As 
such, conceptual understanding is facilitated. When the researcher asked how teachers 
related new content with learners’ everyday experiences: 
 
Stacey:  I use examples from their everyday life to draw on their prior knowledge from everyday life    
encounters.  
Jones:    We try to come up with real life examples, that is, things that they do at home. 
 
To some extent, there seems to be some relationship between teachers’ responses to 
the CLES questionnaire items and their responses to the interview questions. The 
teachers’ use of constructivist principles do not seem to be coincidental, but rather is an 
indication of how they teach in their different science classrooms. The following section 
presents the extent of teachers’ creation of constructivist learning environments in their 
science classrooms.  
 
 
4.4 Teachers’ creation of constructivist learning environments in their 
science classrooms 
 
This study sought to answer the main research question: to what extent do Further and 
Education Training (FET) science teachers create constructivist learning environments in 
their classrooms? The findings from the CLES questionnaire showed that the 
respondents in this study held positive perceptions about constructivism. The findings 
from the interviews were also in line with the survey responses. The following Table 4.6 
shows the overall responses of the teachers regarding a constructivist learning 
environment. 
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Table 4.6: Overall teachers’ perceptions on creating a constructivist learning 
environment 
 Distributions of teachers’ responses (%) 
Agree Neutral Disagree 
Personal Relevance 83 14 3 
Uncertainty 66 17 17 
Critical Voice 89 7 4 
Shared Control 46 11 43 
Learner Negotiation 74 10 16 
Average 72 11 17 
 
The study findings show that teachers create a constructivist learning environment in their 
science classrooms.  Generally, all the teachers who took part in the survey revealed that 
they held positive perceptions about a constructivist learning environment. In essence, 
they create constructivist learning environments. In a study conducted in South Africa by 
Aldridge et al.  (2004), the construct of critical voice was removed because of cultural 
beliefs. It was noted that learners were not comfortable about asking their teachers about 
their learning. The learners indicated that only their parents were qualified to ask anything 
from their teachers. The researcher mentions this finding to show that in some instances, 
teachers do not believe that learners can contribute in questioning how things are done 
in their classrooms. In the current study, however, the teachers showed positive 
perceptions regarding critical voice, though there was some mismatch between their 
responses to the questionnaire items under critical voice, and how they responded to the 
interview questions referring to that construct.  
The teachers revealed important characteristics of constructivist learning environments 
through the interviews. For instance, they all indicated that they build on learners’ prior 
knowledge using different strategies. Discussions were mostly mentioned where teachers 
tried to engage learners in order to share ideas, hence providing them with an opportunity 
to learn from each other. Discussions were also used to elicit prior knowledge. Use of 
home languages was recognised as a tool to ensure conceptual understanding, 
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particularly when the learners were not fluent in the medium of instruction.  In a study, 
Selanik-Ay and Aydogdu (2016) discovered that it was the less experienced teachers who 
tended to put into practice the principles of constructivism, compared with those more 
experienced teachers. This was not the case with this study. In this study, the interviewed 
teachers revealed that they were mostly constructivist in how they taught science. If there 
were challenges, they would have been brought by curriculum demands, for instance, 
when some teachers indicated that they did not allow learners to decide about the time 
to be spent on activities, because they saw that as a waste of time. An explanation raised 
by de Mesa and de Guzman (2006) was that teachers tend to teach in the particular way 
in which they themselves were taught. That conclusion in this study cannot be reached, 
as the teachers showed that they were constructivist in their teaching. 
4.5 Summary of chapter 4 
 
Findings for the two sub-questions that were investigated were discussed. The responses 
from the CLES questionnaires and semi-structured interviews showed that the 
participants were aware of constructivist principles and the need for a constructivist 
learning environment in the science classrooms. The CLES questionnaire investigated 
how science teachers perceived their teaching environments with regard to 
constructivism. Their responses were positive towards a constructivist learning 
environment. The five constructs of the CLES are: personal relevance, uncertainty, critical 
voice, shared control, and negotiation. The teachers showed strong positive perceptions 
for personal relevance, critical voice, and learner negotiation. There is room for 
improvement with regard to uncertainty and shared control. The semi-structured 
interviews also indicated that most teachers do implement constructivist strategies in their 
classrooms, even though there are contextual factors impeding them. They do allow 
interaction with learners through discussions, and they made an effort to elicit the 
learners’ prior knowledge and experiences, and both were considered during teaching 
and learning.  The teachers pointed out that the learners lack fluency in English, which is 
the language of learning and teaching. As such, the teachers bemoaned the fact that 
interaction is compromised in the classroom. Consequently, teachers allowed learners to 
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use their home languages.  It can be argued that the curriculum prevents teachers from 
being more creative in their classrooms as they have to consider the pacesetters, which 
determines the amount of time spent on each topic; school based assessments; and the 
final examinations. The following chapter presents a discussion of the research findings, 
implications of the findings and conclusion 
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CHAPTER 5: DISCUSSION, IMPLICATIONS AND CONCLUSION 
5.1      Introduction 
Studies suggest that improving the classroom environment has the potential to improve 
learner outcomes (Dorman, Aldridge, & Fraser, 2006; Fraser, 2012). When teachers are 
knowledgeable about how to structure the classroom environment, learning will be 
enhanced. This study explored the extent to which science teachers create a 
constructivist learning environment in their science classrooms. An explanatory mixed 
method was adopted for this study.  In this chapter, the researcher discusses the research 
findings in relation to previous literature.  
Firstly, the summary of the research findings as discussed in Chapter four is presented. 
The findings are on how science teachers perceive learning environments in their 
classrooms. A CLES questionnaire was administered to collect data.  Secondly, the 
findings of how science teachers implement constructivist teaching strategies are 
presented. The data was collected from five teachers (King, Jones, Stacey, Calvin and 
Flo) who demonstrated that they perceived the learning environments to be more 
constructivist. The findings were obtained through interviews. They indicated, for 
instance, their role in the classroom as being that of a facilitator. In a constructivist 
classroom, learner inputs are highly valued. Thirdly, implications for science learning and 
teaching are presented to inform further study regarding constructivist learning 
environments. Fourthly, the concluding remarks of the study are presented.   
5.2 DISCUSSION, IMPLICATIONS AND CONCLUSION 
To answer the research sub-question1: How do science teachers perceive learning 
environments in their classrooms? 
The findings revealed that the teachers perceived their classrooms to be constructivist. 
The perceptions were determined from the CLES questionnaire. Based on their ratings 
given according to their statements, the teachers indicated that they have positive 
perceptions about most aspects of their teaching environments. Studies indicate that 
teachers’ perceptions of the learning environment are more positive than those of their 
79 
 
79 
 
learners (Johnson & McClure 2004; Yore, Anderson, & Shymansky, 2005). Unal and 
Akpinar (2006) also noted that although teachers have positive perceptions about 
constructivist learning, when classroom visits are done, teachers do not implement 
constructivist learning principles.  The CLES’s constructs are: personal relevance, 
uncertainty, critical voice, shared control, and learner negotiation. Science teachers 
indicated that they perceived their classrooms to be constructivist. Of the five constructs, 
personal relevance, critical voice, and negotiation, indicated constructivist perceptions.  
Findings showed that teachers were mostly constructivist with regards to personal 
relevance. This correlated with the interview findings. For instance, all five teachers 
agreed on the use of real-life examples to enhance conceptual understanding and to link 
leaners’ experiences and classroom content. Afari, Aldridge, Fraser, and Khine (2013) 
pointed out that personal relevance was the strongest determinant of learner outcomes. 
The study was conducted with mathematics learners. Personal relevance increased 
learners’ interest and enjoyment (Afari, et al., 2013).  
Similar findings were reported by Haney and McArthur (2002), who found that personal 
relevance, scientific uncertainty, and learner negotiation were implemented more often 
than shared control. Similarly, in this study, the findings around shared control indicated 
that the teachers were still holding traditionalist perceptions about their classrooms. In a 
constructivist classroom, as suggested by Brook and Brook (1999) learners are given 
autonomy and are encouraged to take responsibility for their learning, through planning 
of lessons and activities. Other studies show similar trends, in that teachers are 
uncomfortable in letting learners decide activities and lessons. They felt that learners are 
immature to handle such a responsibility (Brooks & Brooks, 1999; Beck et al., 2000; 
Ongowo, 2013; Anagun & Anilan, 2013).    In this study, a significant number of teachers 
did not grant learners this opportunity. For instance, Stacey indicated that she was more 
knowledgeable of the content and did not engage learners in the planning of lessons and 
activities. The teachers indicated that they limit autonomy to manage time. They felt that 
the syllabus would not be completed if they allowed this in their classrooms. 
Research sub-question: How do science teachers implement constructivist teaching 
strategies in their classrooms? 
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Teachers are knowledgeable about the characteristics of constructivist learning 
environments. The teachers indicated that they employed different strategies to elicit prior 
knowledge. Constructivists stress the importance of prior knowledge, as it influences 
learning (Wertsch, 1991). The use of discussions and questions directed teachers to what 
learners knew. The teachers seemed to be aware that knowledge that is not connected 
to learners’ experiences is not remembered. Mayer (2004), states that learners need to 
process new knowledge from what they know. Learners come to science classrooms with 
their views on science. A constructivist teacher uses a variety of ways to elicit prior 
knowledge. Lee (2006) maintains that it helps to elicit prior knowledge because teachers 
are then able to identify common alternative conceptions. The teaching design is thus 
shaped by learners’ pre-instructional knowledge (Lee, 2006: Yager, 1991).  Although 
different strategies were used to elicit prior knowledge, the researcher concluded that the 
strategies that were commonly used by the teachers were limited to the question and 
answer strategy, and discussions. The teachers indicated that they encouraged the 
learners through open-ended questions. They indicated that they used real-life examples 
so that the learners could articulate their prior knowledge and link learners’ experiences 
to new content. Questions asked by the teachers helped the learners in revising and 
exploring the topic further.  Learning in a constructivist classroom is regarded as ongoing, 
where a learner builds and rebuilds knowledge when confronting new information and 
experience. 
The findings also showed that the teachers were knowledgeable about cooperative 
learning. They mentioned that they divided learners into groups so that they could share 
ideas. This is consistent with a social constructivist classroom where learning takes place 
in a social context facilitated by social interaction (Plourde & Alawiye, 2003; Schwandt, 
1994). Tobin, Tippins and Gallard (1994) pointed out that teachers should plan for 
teacher-learner and learner-learner social interaction. The teachers that were interviewed 
indicated such interactions. Vygotsky (1978) concluded that such interactions allow 
learners to retain information. Agreeing to this, Tobin, et.al. (1994) asserted that 
communicating with each other enhances learning as this provides learners with 
opportunities to evaluate their ideas and consider other leaners’ ideas. 
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The teachers were aware that learning is a social activity involving language. Indeed, 
Vygotsky (1978) proposed that language and learning are inextricably linked. Teachers 
raised different issues about the language of learning and teaching. For example, one of 
the teachers, King said, ‘language is a barrier’. All the teachers agreed that learners 
switch all the time to their home languages. They allowed this because they felt that 
learners understood better if home language was used. Another teacher, Flo, said 
learners have difficulty differentiating particular words, like ‘contract’ or ‘constrict’; 
‘choroid’ or ‘chorion’. Oyoo (2012) pointed out that these sorts of words are foreign to 
learners as they do not use them in their everyday lives. Teachers also face challenges, 
since the language of learning and teaching is English. Most of them are second language 
speakers like the learners they teach. They indicated that they used both home languages 
and English as languages of learning and teaching. They translate to English to facilitate 
conceptual understanding. The teachers, however, acknowledged their difficulties in 
explaining some concepts in vernacular as some scientific terms are not available in 
vernacular. Conceptual understanding is important, but the teachers felt that the use of 
home languages contributed to learners being unable to answer tests and examination 
questions. They then expect their teachers to explain tests and examinations in their 
home languages.  Another challenge for teachers is that they have to be proficient in 
leaners’ home languages. Stacey mentioned that she struggled with the idea of using 
home languages. She felt that some learners would be disadvantaged if she switched to 
one of the South African indigenous languages. However, Nieto (2004) contends that 
when learners’ home languages are used during learning and teaching, then science 
accessibility is increased.  
The findings showed that the teachers viewed themselves as facilitators. This confirms 
how constructivists view teachers (Brooks & Brooks, 1993, 1999). In a constructivist 
classroom, a teacher guides and supports learners by creating a conducive learning 
environment. In a traditional classroom, a teacher transmits knowledge to passive 
learners. In this study, the teachers indicated that they directed the classroom by asking 
questions to engage learners. This is in line with what was proposed by Hartle et al. 
(2012), that a constructivist teacher’s first role is to elicit prior knowledge through 
discussions. Constructivists allow learners to take part in the creation of activities.  This 
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was disputed by teachers in this study. They indicated that it was a teacher’s role to 
develop activities. According to Driver, Asoko, Leach, Mortimer and Scott (1994), a 
teacher’s role is firstly, to introduce new ideas, and provide support as learners try to 
make sense, secondly, to listen to ways in which instructional activities are interpreted. 
The teachers acknowledged that learners could not be passive receivers of knowledge.   
They asserted that this was a reason why they had different strategies to involve learners 
such as debates, group work, and co-operative learning.   
Teachers’ perceptions of constructivist learning environments inform the teaching 
strategies in their science classrooms 
The teachers showed that they were aware of the teaching strategies required in a 
constructivist learning environment. For instance, a cooperative strategy was evidently 
used by most teachers. This is in line with social constructivism, where knowledge is 
produced within social discourse. The teachers allowed the sharing of ideas among 
learners. Social constructivism, according to McKinely (2015) claims that learning is 
socially situated, and knowledge is constructed through interaction with others. The 
teachers divided their learners into groups to enhance interaction and the sharing of 
ideas. When learners interact, learning is shared as opposed to an individual experience 
(Prawat & Floden, 1994).  
5.3 Implications for science teaching and learning 
The following implication for science teaching and learning can be used to promote a 
constructivist learning environment.   
5.3.1 Teacher education 
 
The researcher supports the suggestions made by the Ministerial Committee on Teacher 
Education in 2005 (Kruss, 2009) that in-service teachers should be exposed to ongoing 
upskilling in order to broaden their pedagogical and content knowledge. This research 
showed that teachers have knowledge of socio-constructivism but had limitations on 
implementation of constructivist strategies. Introducing mentorship in schools could close 
the gap knowledge of skill and implementation of skill. Teachers should be able to build 
mentorship programmes for the benefit of both the novice teachers and veteran teachers 
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(Smith, 2002). This is a mutual relationship where the novice brings new ideas on 
teaching and learning. The veteran shares ideas on classroom management and day-to-
day challenges that the novice teacher might encounter.  
5.3.2 Teaching practice 
There is a need to develop teachers in other constructivist instructional strategies. The 
teachers seemed to know about discussions, debates, and question and answer 
strategies. Constructivist classroom success is based on inquiry based learning, and 
problem-based learning. Teachers should also incorporate technology in their 
classrooms. Technology has become an integral part of learners’ lives, and technology 
can help in promoting inquiry learning 
5.3.3 Policy 
As mentioned in 1.3, CAPS seeks to engage learners in active and critical learning 
(Department of Education, 2011) Findings showed that the teachers involved in this 
research comply with CAPS. The researcher cannot ascertain what really happens in 
their classroom but they all mentioned that their learners were engaged in learning and 
teaching. Science teachers are channeled by curricula needs, for example, to cover the 
content for examination purposes. This impacts on how they teach, and so it is likely that 
they use a teacher-centred approach to accelerate the amount of work covered. This is 
in contrast with constructivist instruction, which puts the learner in the centre of learning. 
Decreasing the content might help with the implementation of an inquiry based instruction. 
Assessment strategies must accommodate a constructivist learning environment. 
5.3.4 Further research 
The research focused on teachers’ perceptions of their teaching environments, and thus 
future research can include how learners perceive these environments. This will allow 
investigators to compare and contrast the perceptions of both teachers and learners.  
Studies reveal that there is a relationship between the learners’ perceptions of their 
learning environment and academic performance (Fraser & McRobbie 1995; Fraser, 
1998; Deci & Ryan, 2002). Learners in these studies indicated their teachers’ attributes 
as being helpful and a good instructor who contributed to academic performance Science 
teachers are channeled by curricula needs, for example, to cover the content for 
examination purposes. This impacts on how they teach, and so it is likely that they use a 
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teacher-centred approach to accelerate the amount of work covered. This is in contrast 
with constructivist instruction, which puts the learner in the centre of learning. Decreasing 
the content might help with the implementation of an inquiry based instruction. Thirdly, 
assessment strategies must accommodate a constructivist learning environment. 
5.4 Conclusion 
This study investigated the extent to which science teachers create constructivist learning 
environments in their classrooms. The study revealed that science teachers are 
knowledgeable about constructivist teaching strategies and perceived their environments 
to be constructivist. Comments from the interviews revealed that there are factors that 
inhibit teachers from implementing constructivist strategies. For instance, summative 
assessment dominates science classrooms. Therefore, more time is spent on preparing 
learners for examinations. Also, according to constructivism, the tasks done in class must 
be authentic in order to enhance meaningful learning. The teachers indicated that they 
relied on textbooks for activities. 
The findings indicate that in as much as the teachers are knowledgeable about 
constructivist strategies, they have limitations. They employ few strategies out of many 
that are available. None of them indicated the use of inquiry based strategies. Therefore, 
it is argued, teachers need to be empowered with the necessary skills in order to create 
constructivist learning environments.   
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Appendix E: Teachers’ Consent Form 
 
TEACHER CONSENT FORM 
 
INFORMED PARTICIPANT’S CONSENT FORM 
I have read the information presented in the information letter about the study on the 
extent of how science teachers create constructivist environments in their classrooms.  
Please mark the appropriate checkbox/es. I hereby 
   Agree to be involved in the above research study as a participant 
   I understand the nature of the research and my role in it. I understand that my 
personal details will be kept confidential. I understand that I may withdraw my consent 
and participation in this study at any time with no penalty. 
   Agree to be audio recorded during the interview to ensure accurate recording of my 
responses. I also understand that I have the right to review the information recorded of 
the interview before these are used for analysis if I so choose. I can amend or delete 
any material or revise any of my remarks. I will only be identified by a pseudonym in the 
research report.  
 
Name:_________________________________________ 
 
Phone/Cell Number:______________________________ 
 
E-mail address:__________________________________ 
 
Signature:____________________________   Date:__________________ 
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Appendix F: CLES Questionnaire 
Section A: Demographic Information 
This section requires background information about you. Your responses will be kept 
confidentially. I only need your opinion to enable us to improve future science 
classrooms. Place a cross (X) in front of your preferred answer. 
1. Gender:   Female                   Male                   Other  
 
2.  Race:  White              Black               Coloured             Indian    
     
3. Experience in teaching a science subject: 
 
 < 5 years          5-10 years         10-15 years         > 15 years 
 
4. Which subject do you teach?      Life Sciences          Physical sciences     
    
5.  Which grades do you teach?  Grade 10            Grade 11            Grade 12 
 
6. For how many years have you been teaching the science subject? 
 
< 5 years       5-10 years       10-15 years      >15 years 
 
7. Number of learners in your science class: 
 
< 20             20 -35            35-40          40 -45             > 45  
 
8. Your professional qualification:  
Diploma in education  
Advanced diploma in education  
Further diploma in education  
        Postgraduate certificate in education  
Bachelor degree  
BEd Honours in science education  
Masters in science education  
Doctorate in science education  
 
 
Section B: Teacher’s Perceptions of Constructivist Science Classrooms 
This section explores the extent to which teachers perceive their classrooms to be 
constructivist in nature. Please put a cross (X) in an appropriate box to indicate your 
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response to each statement. You can change your response by crossing out (draw a 
line) and placing a cross (X) in your preferred bo 
  Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
 Learning about the world (Personal Relevance) 
in this class……. 
     
1. Learners learn about the world inside and 
outside of school. 
     
2. New learning relates to experiences or 
questions about the world inside and outside of 
school. 
     
3. Learners learn how learning new things is a part 
of their inside-and-outside-of-school lives. 
     
4. Learners learn interesting things about the 
world inside and outside of school. 
     
 Learning about science (Uncertainty) in this 
class….. 
     
5. Learners learn that there are not always 
answers to problems. 
     
6. Learners learn that explanations to things have 
changed over time. 
     
7. Learners learn that ideas are influenced by 
people’s cultural values and opinions. 
     
 Learning to speak out (Critical Voice) in this 
class…… 
     
8. Learners learn that there are different ways to 
raise questions and seek answers. 
     
9. Learners feel safe questioning what or how they 
are being taught. 
     
10. I feel learners learn better when they are 
allowed to question what or how they are being 
taught. 
     
11. It is acceptable for learners to ask for 
clarification about activities that are confusing. 
     
12. It is acceptable for learners to express concern 
about anything that gets in the way of their 
learning. 
     
 Learning to learn (Shared Control) in this 
class……..  
     
13. Learners help me to plan what they are going to 
learn. 
 
 
 
 
 
 
 
 
 
14. Leaners help me to decide how well they are 
learning. 
 
 
 
    
15 Learners help me to decide which activities are 
best for them. 
     
16.
. 
Learners let me know if they need more/less 
time to complete an activity. 
     
16. Learning to communicate (Learner Negotiation) 
in this class………….. 
     
17 Learners talk among themselves about how to 
solve problems. 
     
18 Learners explain their ideas to other learners.      
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19. Learners ask other learners to explain their 
ideas. 
     
20. Learners are asked by others to explain their 
ideas. 
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Appendix G: Teachers’ Interview Schedule 
 
1. What teaching strategies do you normally use? Explain why you prefer them. 
2. How do you incorporate learners’ prior knowledge with new knowledge? 
3. How do you ensure that new knowledge relates to experiences about real life 
situations? 
4. What are your views on the use of learners’ home languages in science 
classrooms? Explain.  
5. How often do learners switch to their home languages during discussions? How 
do you handle this? 
6. Do you think learners’ socio-cultural backgrounds play a role in how learners 
engage in constructivist learning activities in the science classrooms? Elaborate 
your answer.  
7. What are your views about learner involvement in the learning process? 
8. What are your views regarding learners’ involvement in decisions making about 
their learning situations? 
9. How often are they allowed (if ever) to decide on time spent on activities/tasks 
done in class? Elaborate your answer. 
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Appendix H: List of categories derived from codes 
List of categories derived from codes 
COLOUR NAME OF CATEGORY 
Red Knowledge of instructional strategy 
 
Blue  Role of teacher 
 
Orange  Prior knowledge 
 
Green New learning relates to experiences 
 
Grey Influences of  socio-cultural background 
 
Dark orange Use of language  
 
RED CAPS LEARNER INVOLVEMENT 
 
Blue italics Interaction 
 
Underlined 
orange 
Role of learners in decision making 
 
Purple  
 
Role of learner 
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CODED INTERVIEWS 
King’s Interview analysis  
Interview Transcript Codes  Categories  Theme  
What teaching strategies do 
you normally use? 
 
“My teaching strategies that I 
use in class the first one is 
visualisation where I help 
learners to understand their 
surrounding using images and 
pictures or diagrams which is 
helping them because our 
learners today… they are so 
much in to seeing than 
thinking they use what they 
see to be able to think so I use 
the diagram then what they 
see it leads them to what they 
know and then I use what they 
know to teach them what they 
need to know, the new 
content, that I am about to 
teach and also another one 
strategy is cooperative 
strategy where it is group work 
where learners, they get to 
discuss their ideas on what 
they know about it particular 
concept that I am teaching, 
those are strategies that I use 
Visualisation  
 
Help learners 
to understand 
 
Seeing than 
thinking 
Cooperative 
 
Group work 
 
Discussing 
ideas 
 
Organise 
(knowledge)for 
them 
Instructional 
strategies 
 
Role of teacher 
 
New learning 
relates to 
experiences 
 
 
Prior knowledge 
 
Interaction  
 
Role of learner 
The teacher has 
knowledge of 
relevant 
instructional 
strategies 
 
The teacher’s is 
to help learners 
to understand 
 
Use of familiar 
items to elicit 
prior knowledge 
and link learners’ 
experiences with 
new knowledge 
 
There is 
interaction as 
learners discuss 
ideas, item 5 on 
CLES 
(negotiation) 
 
The teacher is 
aware that 
learners should 
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mostly, mostly I am using 
learners to construct their own 
information they use what they 
have to construct a what I am 
teaching them incorporated it 
and mix it with what they know 
and then I organise it for them 
construct their 
own knowledge. 
The learners 
have a role to 
play, not passive 
listeners 
 
The teacher 
organizes the 
knowledge for 
the learners not 
the learners 
themselves 
 
  
Incorporating prior knowledge 
with new knowledge  
Ok, thank you very much, on 
that one, I use questions on the 
concept that I am teaching and 
I use questions that are 
relevant to their daily activities 
or daily life activities and also I 
ask questions that I think they 
might have learnt  about  that 
topic and get to understand 
what they know already and 
then from there I use that 
knowledge to construct what I 
have to teach its either I  add 
on that or I change what they 
Questions  
Relevant to 
daily activities 
Might have 
learnt 
They already 
know 
misconception 
Instructional 
strategies 
 
New learning 
relates to 
experiences 
 
 
Prior knowledge 
 
Sub category  
misconceptions 
Uses questions 
as an 
instructional 
strategy to 
create an 
environment 
where learners 
interact and are 
involved 
 
Use of questions 
also evokes prior 
knowledge 
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have misconception on  or I 
add  they have done prior 
knowledge and I increase it 
 
New knowledge 
is linked by use 
of daily activities 
 
The teacher is 
not aware of how 
to handle 
conceptual 
change 
Role of a teacher during 
teaching and learning 
The role I play as a teacher 
during a teaching and learning 
I am there as a helper helping 
learners from what they 
already know  to what they 
need to know I take them from 
what they know to what they 
need to what I'm teaching 
because I believe them every 
learner has information, they 
have knowledge and I organize 
also the on the knowledge that 
they have information that they 
have and correct any 
misconceptions I am there they 
can construct their own 
information I'm just there to 
confirm and to organize and 
correct it. 
Helper 
What they 
already know 
Learner has 
information 
Learner has 
knowledge 
Organise 
Correct 
misconceptions 
confirm 
 
 
 
 
 
 
 
 
 
Language is a 
barrier 
Role of teacher 
 
Prior knowledge 
 
Sub-category 
misconceptions  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use of 
language  
 
Prior knowledge 
 
 
Subcategory 
The teacher is 
aware of his role 
 
He is able to 
elicit learners’ 
prior knowledge.  
 
He is aware that 
learners have 
knowledge that 
they come to 
class with. 
 
Again the issue 
of 
misconceptions 
is raised, the 
teacher is 
unaware of how 
to use 
misconceptions 
that the learners 
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The role of home language in 
discussions. How often do 
learners switch to their home 
languages and how do you 
handle this? 
Because of language teaching, 
a language is a barrier which is 
English in our kids it’s kind of 
difficult for the learners to 
express themselves you find 
that they know what they need, 
the answer they have, and they 
know what to say but cannot 
put it into words because of 
English.  At some point I do 
allow them to speak their home 
languages and then able to 
change what they said were to 
take what they have said and 
just tell you to or translated to 
English so they understand it 
well and using their biological 
or the scientific terms that they 
need to use instead of example 
that they move so they switch 
to their own languages where 
they can't explain in English or 
in scientific and then it taken 
and change it to what they 
need to know. 
 
 
Home 
language 
 
Express 
themselves 
 
Cannot put it 
into words 
 
Switch to their 
languages 
 
Change to 
what they know 
 
Language of 
science 
Use of 
language of 
learning and 
teaching  
(LOLT) 
 
 
 
 
 
have. He 
confirms, correct 
and organise 
knowledge for 
the learners 
 
 
The teacher 
allows the use of 
learners’ home 
language. He is 
aware that 
English as a 
LOLT is a 
barrier. 
Sometimes the 
learners know 
what is asked 
but cannot 
express 
themselves 
 
He helps in 
changing  what 
the learners 
know to the 
(LOLT) 
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How then do you ensure that 
learners feel safe in raising 
questions? 
 
I  make sure that (made sure ) 
they feel safe in I create an 
environment where by I'm not 
strict  in class, the examples I 
use examples that they had 
used the daily lives the things 
that they do outside of school I 
don't Even though do I filter to 
but the things that I get to know 
their environment I mean like 
how would we do what they like 
what's happening around them 
what the trending things that 
they go through so that helps 
them to understand that they 
should be free around me 
because I know what's 
happening outside, I know their 
context so it creates an 
environment that is safe that 
they know that whatever they 
say is going to be (what's the 
term I don’t know) but too much  
or and is going to be too much 
meaning that it's something 
they shouldn’t  say something 
like that but would understand 
Create an 
environment 
 
Not strict 
 
Daily lives 
 
Things outside 
school 
 
Get to know 
the 
environment 
 
Be free around  
 
Can say 
anything 
 
Boundaries 
created 
Role of teacher 
 
New learning 
relates to 
experiences 
 
Sub-category 
learner-teacher 
relationships 
 
The teacher 
creates a 
conducive 
environment , 
where the 
learners are free 
to ask questions 
Critical voice 
(Construct 3 on 
CLES) 
 
There is a good 
teacher-learner 
relationship 
 
Interaction 
allows the 
teacher to know 
where learners 
come from/their 
environment 
 
His role is create 
a safe 
environment but 
with boundaries 
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that we can say anything but as 
long as it is within the 
boundaries  that  I have 
created  
 
Do you have a method/strategy 
that you use to allow learners 
to share ideas? 
 I give them a task and then 
they share with each other and 
IN PAIRS and the learners able 
to discuss in front of the class 
during the a lesson and 
OTHER LEARNERS are able 
to do to discuss with them and 
maybe in some form of a 
debate debating the ideas on 
that particular topic 
 
Give them task 
 
They share 
with each other 
 
In pairs 
 
Discuss in front 
debate 
Role of teacher 
 
Interaction 
 
Subcategory 
Learner-learner 
relationship 
 
 
The role of the 
teacher is to 
provide  tasks 
which leads to 
debates or 
discussion 
 
Learners interact 
in pairs and then 
report to the 
whole class. The 
whole class 
interacts 
Do you think that socio-cultural 
backgrounds play a role in how 
learners engage in your class? 
 
Yes socio-cultural  background 
does play a major role in how 
learners engage in the class 
because how they are raised in 
the communities where they 
come from and for example 
some learners are not taught to 
talk back to their teachers, not 
 
 
 
 
Raised in 
communities 
Where they 
come from 
Not taught to 
talk back to 
their teachers 
 
 
 
 
Influences of  
socio-cultural 
background 
 
Role of learner 
 
Prior knowledge 
 
Sub-category 
learner-teacher 
relationships 
 
The teacher is 
aware that the 
learners come to 
class with 
knowledge from 
their 
communities. 
 
Some learners 
are taught not to 
talk back to 
adults. These 
120 
 
120 
 
to talk back per se  such for 
example not  to raise their 
views the to raise their opinion 
and to question as well some 
cultures you're not supposed to  
question other things but in the 
classroom you have to 
question so it gets to be a 
hindrance between the 
learners to be able to question 
what they have learned even if 
they don't understand it they 
have to take it as it is and that 
is problem because if they I 
happen to see something and I 
made a mistake they will take it 
as it is and not question even if 
it conflicts  with what  they've 
learned  previously. That's a 
problem, that's what it does it 
plays that measure role for 
them, they construct their own 
information from what is given 
do not question. but in class 
they need to question what is 
given to them to construct their 
learning. 
Raise their 
views 
To question 
Not question 
What they 
learned 
Construct their 
information 
Construct their 
learning 
learners will not 
be able express 
their feelings  
CLES construct 
3, critical voice 
 
The teacher is 
aware that 
learners have a 
role to ask 
questions and 
not accept 
everything from 
him but socio-
cultural issues 
prevent this as it 
would seem like 
a child is 
disrespectful  
Role of learner is 
to construct 
knowledge 
 
They need to 
question and not 
passive 
receptors of 
knowledge but 
this conflicts with 
their upbringing 
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Do you ever recall an instance 
whereby you allowed learners 
to decide on the activity that 
they would do in class?   
Yes because eh in that 
moment I have to have a lot of 
activities that are relevant to 
them then, they have to 
choose, choose between them 
not just to give them say what 
you want because then they 
would have a direction I have 
to  guide the process of them 
selecting I have to have the 
activities that they need to 
choose from the ones that they 
feel comfortable with that was 
that one can to help them to 
gain confidence in doing into 
this because they had a choice 
 
 
Teacher has 
activities 
Relevance 
Guide 
Learners have 
choice 
 
New learning 
relates to 
experiences 
 
Role of teacher 
 
Role of learner 
 
Role of learners 
in decision 
making 
 
The teacher 
prepares a lot of 
activities so that 
he can allow his 
learners to 
choose from. 
 
The activities are 
relevant to them  
 
They do play a 
role in decision 
making (CLES 
construct 4; 
shared control) 
 
The role of the 
teacher is to 
guide the 
learners 
And when it comes to time do 
you also allow them like giving 
them space whereby they tell 
you or ask you Sir please 
extend time for us or? 
 I do have there because they 
need time I can or do ask a 
time from other teachers as 
well and they need time 
because I believe they don’t 
I do 
I ask time form 
other teachers 
They don’t 
learn at the 
same time 
 
Need to think 
Need to be free 
Role of teacher 
 
Sub-category 
Learner-teacher 
relationship 
 
Role of learner 
 
Sub-category 
Curriculum 
needs 
He goes out to 
ask time from 
other teachers if 
his learners did 
not finish the 
activities 
 
The teacher is 
considerate, he 
is aware that the 
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learn at the same time and how 
are you going to learn 
something;  the time spent to 
learn something is not the 
same.  So I  need extension, 
they need to think, they need to 
be free, they need to 
understand that they need to 
construct knowledge,  to learn 
you need space you need to 
organise your information, you 
need time, so I do allow them 
at some point but some at a 
time depending on the time 
frame now because sometimes 
we have to cover the syllabus 
so then that in that process 
then it becomes a problem but 
mostly when we have time I do 
allow them 
Need to 
construct 
knowledge 
Cover the 
syllabus 
 
learners are 
different and do 
not learn at the 
same pace/time 
 
The teacher 
identifies the 
roles to be 
played by the 
learner 
 
Time spent is 
limited due to the 
needs of the 
curriculum. The 
teacher is aware 
that he needs to 
finish the 
syllabus  
 
 
How do you normally choose 
your activities? Do you use a 
book?  
 My choice of activities are 
according to what my learners 
are, the context where they are 
at,  because I want them to 
relate to what I am teaching I 
want them to understand that 
whatever they are learning 
My choice of 
activities 
 
Context where 
they are 
 
I want to relate 
to what I am 
teaching 
 
Role of teacher 
 
New learning 
relates to 
experiences 
 
LEARNER 
INVOLVEMENT 
 
Prior knowledge 
 
Role of learner 
The teacher 
decides on the 
activities but 
does allow the 
learners to come 
up with 
examples 
 
The activities are 
related to 
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class is not separate from what 
they're doing, that science is 
what they live every day so I 
look at the Internet what's 
trending what's happening so 
that I can incorporate that 
THEY WERE ABLE TO COME 
UP WITH EXAMPLES or think 
of  examples what they're 
doing activities that they will 
always remember that and not 
forget then we'll have them 
understand what  they are 
learning. So the activities I 
chosen from the textbook and 
also Internet I don't choose 
one, I use a vast different kinds 
of resources  
 
Learning in 
class is not 
separate from 
they do 
 
Learner 
involvement 
 
Will always 
remember 
 
 
learners’ 
experiences and 
the teacher 
relates them to 
their prior 
knowledge 
 
Construct 1 of 
CLES is 
personal 
relevance. The 
teacher is aware 
of this 
 
The activities are 
real to learners 
in order for them 
to remember 
 
Different 
resources are 
used for 
activities taken 
from the internet 
and textbooks 
OK how then won't would you 
advise the person who is a 
traditionalist who sees himself 
as the know it all  
it's quite tricky  because that is 
a mental state of a person, so 
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to convince the person in that 
manner it's better to show them 
than to tell them because once 
people see something good is 
they start to want,  we all want 
something good once they see 
a good response from the 
learners that or the something 
you are doing that the learners 
are responding very well you 
just invite that person into a 
classroom you have this 
activity that going to bring out 
excitement to kids and in show 
so much enthusiasm them and  
learning so that person will be 
able to even if it's as not that 
time but at some point in time 
you invite them several times 
so that they see the differences 
between your classroom and 
their classroom in that way 
they have to convince 
themselves that they need to 
learn what you are doing and 
then and there be able to 
change their mind and to 
understand that learners have 
to construct  their own on 
information they need to be 
guided and directed so yeah 
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you cannot convince them but 
you can only lead them to 
convince and themselves 
Do you think you have 
changed as a person after 
teaching for the period you 
have taught? 
Yes definitely, I have changed 
because what I have realized 
and noticed that every learner 
is different and every group of 
learners different because as I 
was saying earlier that the 
trends, the things are 
happening, that are, the hype 
of the moment are different so 
if my going to teach 2019 kids 
the way taught the 2017 kids it 
is going to be different because 
the things that get them excited 
in 2019 not the same thing that 
got the learners 2017 excited 
meaning that examples I use in 
2017 are not relevant in this 
group because learning needs 
to be incorporated, need to be 
linked with their everyday 
activities 
 
Learners are 
different 
Instructional 
strategies 
 
New learning 
relates to 
experiences 
 
 
 
 
 
 
 
The teacher is 
aware that the 
learners are 
different and 
probably has 
instructional 
strategies to 
accommodate 
this 
 
Personal 
relevance is 
considered by 
this teacher 
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Calvin’s interview analysis 
Interview Transcript Codes  Categories  Theme  
What teaching strategies do 
you normally use? And please 
explain why you prefer them  
I normally many use 
visualization and cooperative 
learning. I use visualisation in 
the beginning of the lesson to 
increase the learners’ interest 
and trigger their prior 
knowledge. This is because 
learners in this generation are 
more visual than abstract I 
also prefer cooperative 
learning because it 
encourages learners different 
abilities through verbal 
expressing  their ideas it also 
boosts their self-confidence, 
communication, and critical 
thinking skills 
 
Visualization 
 
 
cooperative learning 
 
to increase the learners’ 
interest  
 
triggers their prior 
knowledge.  
 
 more visual than 
abstract 
 
it encourages learners 
different abilities 
 
 
learners’ confidence 
self-confidence 
critical thinking skills 
Instructional 
strategies 
 
Prior knowledge 
 
 
 
 
 
 
Role of learner 
 
 
 
 
 
 
Sub-category 
21st century 
skills 
The teacher has 
knowledge of 
relevant 
instructional 
strategies that allow 
interaction 
 
The strategies used 
also elicit prior 
knowledge 
 
The teacher has 
knowledge that the 
learners have 
different abilities 
 
 
 
 
The teacher is 
aware of the 21st 
century skills, e.g. 
critical thinking 
How do you incorporate 
learners’ prior knowledge with 
new knowledge? 
I normally ask learners 
questions on what we did in 
the previous lesson then use 
everyday examples to move 
ask learners questions 
 
did in the previous 
lesson 
 
use everyday examples 
Instructional 
strategies 
 
New learning 
relates to 
experiences 
 
Prior knowledge 
 
 
Instructional 
strategies used 
wisely to link 
previous work and 
new knowledge 
 
Everyday examples 
are used to relate 
new knowledge 
with learners’ 
experiences 
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the learners to the new 
content of the lesson  
 
How do you ensure that the 
new knowledge relates to 
experiences about real life 
and please give an example? 
I use everyday examples to 
ensure that new knowledge 
relates to their real life 
situations for instance if I am 
to teach about electric circuit I 
ask them to identify electric 
components that they 
normally use in their homes 
then they mention for 
instance bulbs, switch etc. 
then I  incorporates that into 
my lesson 
 
use everyday examples 
 
I ask them to identify 
electric components 
that they normally use 
in their homes 
New learning 
relates to 
experiences 
 
The teacher asks 
questions that allow 
learners to use 
everyday 
examples.  
CLES construct 1, 
personal relevance 
What are your views on the 
use of learners’ home 
language in science 
classrooms? 
I do encourage learners to 
use their home language to 
express their ideas and 
thoughts of the lesson expect 
and help them to translate to 
the language of teaching and 
learning also to put it in 
correct terminology because 
most learners have correct 
answers but English 
encourage learners to 
use their home 
language 
 
express their ideas and 
thoughts 
 
help them to translate 
to the language of 
teaching and learning 
 
correct terminology 
 
English language can 
be a barrier to them to 
speak in class  
 
Use of language 
 
Role of teacher 
 
The educator is 
aware that 
language is used 
for learning, he 
encourages 
learners to use 
home language in 
order to express 
their ideas.  
 
His role is to help to 
translate home 
language to LOLT 
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language can be a barrier to 
them to speak in class  
 
How often do learners switch 
to home language during 
class discussion? And how do 
you handle this? 
Most of the time learners 
switch to their home language 
and this enables them to learn 
and remember, actually their 
thinking happens faster in the 
home language. 
And how do handle this, do 
you encourage them or 
discourage them? 
I do encourage them  
 
switch to their home 
language 
 
this enables them to 
learn and remember 
 
their thinking happens 
faster in the home 
language. 
 
Use of language As mentioned 
above the teacher 
realizes the power 
of the language, 
that it plays a role 
in learning and 
helps learners to 
remember 
 
He is also aware 
that the home 
language helps 
them to think faster 
Do you think socio-cultural 
background plays a role in 
how learners engage in these 
classes 
Yes 
Please elaborate  
Learners learn first from their 
homes and what they are 
mostly exposed to, this 
influences the manner in 
which they construct 
knowledge and thinking. 
 
learn first from their 
homes  
 
what they are mostly 
exposed to,  
 
construct knowledge 
and thinking. 
Influences of  
socio-cultural 
background 
 
The teacher is 
aware of  the role 
played by learners’ 
background, that 
they bring 
knowledge from 
their homes and 
from the 
environments they 
are exposed to 
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What are your views about 
learner involvement in the 
learning process? 
LEARNERS SHOULD 
ALWAYS BE INVOLVED in 
the learning  process for it is 
about them,  they should know 
what they need to do, how and 
why  
 
learners should always 
be involved 
 
know what they need to 
do, how and why 
Learner 
involvement 
 
Role of learner 
The teacher is 
aware of the 
importance of 
involving learners in 
his teaching 
Do you recall an instance 
where learners were involved 
in making decisions about 
learning situations? 
Occasionally 
You do allow that  
Yes  I do allow that 
do you also allow them to on 
how much time they will spend 
on the activity? 
occasionally, I do allow them  
only when I really see that 
there will be a need for more 
time to complete a particular 
activity, otherwise  learners 
may take the entire period for 
just  small task 
 
 Role of learners 
in decision 
making 
 
 
 
 
 
 
 
 
The researcher 
missed the 
opportunity to ask 
the teacher to 
elaborate  under 
which 
circumstances 
learners are 
allowed to take 
decision 
Do you ever allow your 
learners to share the ideas? 
I allow them to share 
their ideas 
 
helps me to identify 
their knowledge 
Interaction 
 
Role of teacher 
 
Prior knowledge 
The teacher allows 
interaction so that 
learners can share 
ideas and in a way 
helping him to 
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Flo’s interview analysis 
Interview Transcript Codes  Categories  Theme  
What teaching strategies 
do you normally use? 
Normally, I don't want to 
lie to you Madam what 
happen when I introduce 
a topic I  ask about 
specific…….(not clear)  
like example with grade 
11 we are in excretion 
topic  I  ask them what do 
you understand about the 
topic anything that they 
know and if I can see that 
they can't understand I 
ask about specific 
 
ask them what do 
you understand 
about the topic  
 
anything that they 
know  
 
I write it on the 
board  
 
different type of 
learners  
 
the question and 
answer methods 
Instructional 
strategies 
 
Prior knowledge 
The teacher uses 
discussion 
strategy to elicit 
prior knowledge. 
 
She 
acknowledges 
that the learners 
are different and 
therefore uses 
different 
strategies to 
involve the 
learners  
 
 
Yes always I allow them to 
share their ideas in class 
Do you have a reason why? 
Yes I do have reason  
Because when I allow them to 
share their ideas actually it 
helps me to identify their 
knowledge at an instant 
relating to the particular 
content that we are doing. 
identify what 
learners know 
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write it on the board as we 
have different type of 
learners some they 
remember if they see 
term written on the board 
(the question and answer 
methods) 
 
How do you incorporate 
learners’ prior knowledge 
with new knowledge? 
Usually I write the topic as 
I have mentioned and 
then they say anything 
(related to the topic). 
From there I try to 
scaffold for prior 
knowledge to an 
unknown and try to give 
them simple questions 
that would help to know 
how much do they know 
about the topic  
Can you elaborate on the 
word scaffolding?  
Scaffolding  is to combine 
with the link between the 
known knowledge toward 
the unknown  
 
write the topic 
 
they say anything 
(related to the 
topic). 
 
Scaffolding 
 
prior knowledge to 
an unknown  
 
give them simple 
questions  
help to know how 
much do they 
know about the 
topic 
 
the link between 
the known 
knowledge toward 
the unknown  
 
Instructional 
strategies 
 
Prior knowledge 
The teacher uses 
the board to 
direct her 
learners for 
discussion. 
 
Learners’ prior is 
elicited by 
scaffolding, this 
was the only time 
this word was 
used.  
 
The teacher is 
aware that prior 
knowledge is 
important link the 
known to the 
unknown 
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How do you ensure that 
new knowledge relates to 
experiences about real 
life situations? 
I  allow learners to 
discuss about the topic in 
groups and then from 
there I  can see that they 
cannot understand when 
you go further then I to 
ask them general 
questions from their basic 
activities and from there I 
can go forward 
But do you think that's will 
relate to real life 
situations 
Some of the topics give 
us  challenges as our 
learners do not know 
them and have  different  
background and from 
there it's giving me a big 
challenge with that 
 
learners to 
discuss 
 
in groups 
 
ask them general 
questions 
 
 
Instructional 
strategies 
 
The teacher was 
unable to say 
how she links 
new knowledge 
to real situations 
 
She utilizes 
questions to lead 
discussions in 
class and 
allowing learners 
to share ideas 
 
 
Question not 
really answered 
What are your views on 
the use of learners’ home 
languages in science 
classrooms? 
Language I can say is a 
problem through the 
use home 
language in 
science classroom 
is useful   
 
Use of language 
 
Role of teacher 
The teacher 
recognizes the 
usefulness of 
home language 
to help learners 
to understand 
 
She forces 
learners to 
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whole country, the use 
home language in 
science classroom is 
useful sometimes 
because I have realized 
that some learners do not 
understand the language 
of science that is used 
mostly, although there 
are terminologies that 
cannot be translated in 
their home language I 
also try to force them to 
explain in English as 
language of instruction 
 
learners do not 
understand the 
language of 
science  
 
terminologies that 
cannot be 
translated  
 
to explain in 
English as 
language of 
instruction 
 
translate to 
language of 
LOLT 
How often do learners 
switch to home 
language? 
Often,  I force them to 
explain in English due to 
formal tasks, they come 
up with English as 
language of instruction 
 
Formal tasks Sub-category 
Curriculum 
issues 
The teacher 
allows home 
language but also 
forces learners to 
explain in LOLT 
due to formal 
tasks 
Do you think learners’ 
socio-cultural 
backgrounds play a role 
in how learners engage in 
their learning activities? 
learners come 
from different 
background  
 
areas that they 
have grown from 
also influence the 
way learners can 
understand, 
behave  
Influences of  
socio-cultural 
background 
 
Instructional 
strategies 
  
interaction 
The teacher is 
aware that 
leaners have 
knowledge that 
they obtain from 
their homes and 
it contributes in 
how they learn 
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Yes, it plays a lot as 
learners come from 
different background 
meaning  that while the 
areas that they have 
grown from also influence 
the way learners can 
understand, behave and 
socialise with one 
another especially when 
it comes to practical work 
in science it giving it a 
challenge especially 
learners from rural  and 
learners  who grew up in 
the township where they 
didn't slaughter cows and 
sheep they're able to see 
some organs but learners 
from suburb it is  giving  
them  big challenges 
 
 
socialize with one 
another 
 
practical work  
Use of practical 
as a form of 
instructional 
strategy 
 
Learners 
exposed to 
cultural 
experiences learn 
and have an 
advantage over 
those not 
exposed 
 
 
What are your views 
about learner 
involvement in learning 
processes? 
learner  involvement is 
so  EFFECTIVE AS IT 
HELPS LEARNERS TO 
PARTICIPATE 
ACTIVELY during 
teaching and learning 
also provide hands on 
activities and experience 
effective as it 
helps learners to 
participate actively 
 
hands on activities  
experience 
various areas of 
learning in the 
same time 
LEARNER 
INVOLVEMENT 
 
Instructional 
strategies 
 
Role of learner 
The teacher is 
aware of the 
benefits of 
involving learners 
in learning and 
teaching 
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various areas of learning 
in the same time 
What is your role in 
class? 
As a teacher during the 
process I facilitate to see 
whether are they going 
with good method and 
procedures to ensure that 
they are all….(not clear ) 
and participate and learn 
something after the 
process  
 
facilitate  
 
to see whether 
are they going 
with good method 
and procedures  
 
participate and 
learn something 
after the process 
Role of learner 
 
Role of teacher 
The teacher is 
aware of her role 
in class 
Do you allow them to 
explain to others? 
  
Yes I do especially those 
who understand better I 
allow them to explain in 
groups so that they can 
learn from each other as 
learners some they 
understand better  if the 
peer age group they 
explain to one another  
 
 
 
 
I allow them to 
explain  
 
in groups  
 
learn from each 
other  
 
the peer age 
group they explain 
to one another 
 
 
 
 
 
 
 
 
 
 
 
 
I go back to the 
instruction  
 
re-read them  
Interaction 
 
Instructional 
strategies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Role of teacher 
 
Role of learner 
The teacher 
allows interaction 
among learners 
(Construct 5 on 
CLES; 
negotiation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The teacher 
allows learners to 
correct 
themselves, 
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How do you handle the 
mistakes that they make 
in class? 
With the mistakes I go 
back to the instruction 
what they have said in the 
instruction to re-read 
them so that they can 
correct the mistake  
Do they correct 
themselves or do you 
correct them yourself? 
we re-read so that they  
gonna re- do what is 
expected 
 
they can correct 
the mistake 
though she helps 
them 
Do you ever allow your 
learners to decide on the 
type of activity and also 
the time spent on 
activities? 
No not at all the reason is 
it might happen that they 
were wasting time all 
along trying to disturb, 
some learners have 
different reasons to come 
to school, some to chill 
with friends and I will end 
up not being able cover 
what is expected 
according to the pace 
not being able 
cover what is 
expected 
according to the 
pace setter or 
what is given to 
educators 
 
Sub-category 
Curriculum 
issues 
 
Subcategory 
Teacher’s beliefs 
 
 
 
 
 
 
 
 
 
 
 
 
 
Role of learners 
in decision 
making 
 
The educator 
does not allow 
learners to 
decide on time 
spent on 
activities. She 
believes that 
learners 
purposely waste 
time in class  
 
Negotiation is 
somehow 
observed but not 
to the fullest. 
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setter or what is given to 
educators 
No you don’t allow them 
to decide on the time  
I don't allow them at all  
You  don't I know them on 
the type of activity  
No I don’t  
 
 
  
Stacey’s interview analysis 
Interview Transcript Codes  Categories  Theme  
What teaching 
strategies do you 
normally use? And 
please explain why 
you prefer them. 
OK so I normally use 
direct instruction, you 
know, traditional 
teacher where I 
impart the knowledge 
on the learners, not 
to say they are clean 
slate but then I just 
so to guide them on 
the knowledge they 
need to know as well. 
I also use 
discussions to try and 
gather they are prior 
knowledge as well 
and then try to 
incorporate 
technology here and 
direct instruction 
 
 traditional 
teacher  
 
I impart the 
knowledge on 
the learners 
 
not to say they 
are clean slate  
to guide  
 
use discussions  
 
try and gather 
they are prior 
knowledge  
 
 to incorporate 
technology here 
and there 
Instructional 
strategy 
 
Role of teacher 
 
Role of learner 
 
 
 
 
 
Prior knowledge 
 
 
 
 
 
 
 
 
 
 
 
 
The teacher uses 
different types of 
instructional 
strategies. She 
purposely uses 
direct instruction 
but has 
knowledge of 
constructivism 
strategies. 
She uses 
discussions to 
elicit prior 
knowledge 
 
She sees her role 
as one who 
provides guidance 
 
She also uses 
technology as 
form of 
instructional 
strategy 
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there just to make the 
lessons more exciting 
Then how do you 
ensure that the new 
knowledge relates to 
experiences about 
real life situations?  
So by use of 
examples from their 
everyday life as well 
as through 
discussions for 
instance when we are 
covering things like 
diseases in life 
sciences, things like a 
human impact those 
are more of general 
topics so I try to draw 
on their prior 
knowledge from 
everyday life 
 
use of examples 
from their 
everyday life 
 
through 
discussions 
 
to draw on their 
prior knowledge 
from everyday 
life 
 
 
New learning relates 
to experiences 
 
 
Instructional 
strategy 
 
Prior knowledge 
 
Personal 
relevance is 
enhanced by use 
of everyday 
examples 
 
Interaction is 
promoted through 
discussions 
 
The teacher is 
aware on how use 
prior knowledge 
How would you 
describe your role in 
class? 
So I see myself as a 
facilitator where I 
guide learners 
towards the learning 
outcomes normally 
facilitator  
 
 I guide learners 
towards the 
learning 
outcomes  
 
 direct 
instruction  
Role of teacher 
 
Instructional strategy 
 
 
 
 
 
 
 
 
 
 
The teacher is 
aware of her role 
in class  
She 
facilitates/guides 
through use of 
direct instruction  
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through direct 
instruction yes 
What are your views 
on the learners’ use 
home languages in 
science classrooms? 
 
I'm not too fond of that 
because most of the 
questions come in 
English, I mean, all of 
the questions come 
English now what I 
see is that when we 
use home language in 
class, learners get too 
comfortable with that 
and end up not 
understanding 
questions that come 
in another language 
as well as that it 
disadvantages the 
other learners that are 
not of that language 
that don’t speak that 
same language so I'm 
not really too fond of 
the home language 
How often do learners 
switch to their own 
 
 
 
 
 
 
 
 
questions come 
English 
 
learners get too 
comfortable with 
that and end up 
not 
understanding 
questions that 
come in another 
language 
 
it disadvantages 
the other 
learners that are 
not of that 
language 
 
 
 
Use of language 
 
Sub-category 
Curriculum issues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use of language 
 
 
The teacher is not 
comfortable with 
use of home 
languages in her 
classes 
 
She is aware that 
some learners are 
disadvantaged by 
lack of their home 
language 
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languages during the 
discussions? 
 I will say every time, 
very often 
 
 
And how do you 
handle that? 
Normally I accept  it 
because that is how 
they understand the 
content and yes the 
concept being 
delivered but then 
most of the time I try 
to encourage them to 
express themselves 
in English as well to 
accommodate 
learners as such as 
foreign nationals 
 
 
Normally I 
accept  it  
 
that is how they 
understand the 
content 
 
 the concept 
being delivered  
 
 I try to 
encourage them 
to express 
themselves in 
English as well 
Use of language 
 
 
Role of teacher 
She is aware of 
the power of 
language in 
learning. She 
allows learners to 
use home 
languages for 
their 
understanding of 
concepts. 
 
She encourages 
learners to 
express 
themselves in 
English 
What are your views 
about learner 
involvement in the 
learning process? Do 
you allow them to play 
a role or is it just you? 
(Thinking…..) I think I 
am  I'm in between, 
learner-centred   
as well as direct 
instruction,  
 
 the teacher 
should be the 
driving force in 
the classroom  
 
so that the 
lesson sticks to 
the learning 
outcomes  
Role of teacher 
 
Instructional strategy 
 
Sub-category 
Curriculum issues 
 
LEARNER 
INVOLVEMENT 
The teacher is in 
transition, holding 
both the traditional 
view and that of a 
constructivist. 
 
The learners are 
involved, even 
allowed to 
question  
 
Discussions are 
allowed 
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learner-centred   as 
well as direct 
instruction, I still 
believe that the 
teacher should be the 
driving force in the 
classroom so that the 
lesson sticks to the 
learning outcomes 
but then however I'm 
also OPEN TO 
LEARNER 
ENGAGEMENT as in 
they when  questions 
as well and in the form 
of discussions  
 
 
open to learner 
engagement  
They question  
 
Discussions 
Negotiation is 
allowed 
 
There is 
interaction 
How do you engage 
your learners in 
planning on what they 
are going to learn? 
 
I don't engage them in 
planning on what they 
will learn I believe that 
I am the one who is 
knowledgeable of the 
content and how to 
meet the content so 
they usually just go 
don't engage 
them in 
planning on 
what they will 
learn 
 
 I am the one 
who is 
knowledgeable 
of the content  
 
 how to meet 
the content  
 
just go along 
with what I have 
prepared 
 
No they are not 
given any 
Role of learners in 
decision making 
 
Role of teacher 
 
Role of learner 
 
 
The teacher does 
not allow learners 
in planning and 
sees her as one 
with knowledge 
 
Learners go along 
with what was 
prepared by her 
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along with what I have 
prepared for the class 
So you don't give 
them any of 
opportunity to choose 
class activities?  
No they are not given 
any opportunity to 
choose classroom 
activities 
 
 
opportunity to 
choose 
classroom 
activities 
 
And when it comes to 
time do you negotiate 
on how much time 
should be spent on 
each activity?  
So, (laughs) my HoD, 
I got this from my 
HoD,  that 1  minute 
per mark, so I stick 
with that if the activity 
is out of 15 marks, it’s 
15 minutes,  so that 
they also get 
accustomed to time 
management as well. 
 
that 1  minute 
per mark, so I 
stick with that if 
the activity is 
out of 15 marks, 
it’s 15 minutes 
 
get accustomed 
to time 
management 
Sub-category 
Curriculum issues 
The teacher 
keeps to time 
according to the 
needs of the 
curriculum 
How do you assess 
your learners? 
question and 
answer  
strategy 
 
Instructional 
strategies/assessment 
strategies 
Assessment is 
done orally as well 
as written work 
143 
 
143 
 
How do I assess my 
learners ….so 
through question and 
answer  strategy,  
through discussions 
to find out whether 
they understand or 
not as well as through 
quizzes and formal 
activities as well  
discussions to 
find out whether 
they understand 
or not  
 
quizzes and 
formal activities 
Do you have a 
strategy or method 
whereby you allow 
your learners to share 
or explain ideas in 
class to others? 
Another one I got from 
my HoD, no, from the 
learners that are 
being taught by my 
HoD where they say 
she allocates 
concepts to them and 
then they come the 
following day and 
present them so I use 
that strategy as well 
where they go home 
they read through and 
when they come back 
allocates 
concepts  
 
 then they come 
the following 
day and present   
 
present it to the 
class 
 
 
 
 
 
 
 
 
 
 
 
to lead them  
Role of teacher 
 
Interaction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Role of teacher 
 
 
 
The teacher 
allows interaction 
in her classroom 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The teacher is not 
aware of how to 
handle mistakes, 
that is, it is an 
opportunity for her 
to build 
knowledge 
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they present it to the 
class 
 
 
 
 
 
How do you handle 
learners’ mistakes? 
How so? OK. 
If say for example a 
learner gave a wrong 
answer how would 
you have handle that? 
So sometimes we try 
to lead them probing 
them towards the 
correct answer but 
then some learners 
are just eager to 
answer the questions 
so they just shout out 
loud and then we 
carry on with the 
lesson  
 
 
probing them 
towards the 
correct answer 
 
 
through that 
mistake. 
 
Her role is to lead 
and probe 
learners for 
correct answers 
 
What is your view on 
the misconceptions? 
How do you to 
handle that in class? 
 I explain the 
correct 
conceptions  
 
Role of teacher The teacher is not 
aware of how to 
handle 
misconceptions 
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 With the 
misconceptions I 
explain the correct 
conceptions and 
then also explain 
why that 
misconception is 
wrong, cause 
sometimes learners 
directly relate every 
day knowledge to 
their school 
knowledge but then 
in between there is 
gaps so somehow 
we try fill in those 
gaps through 
explanations  
 
then also 
explain why that 
misconception 
is wrong 
 
 sometimes 
learners directly 
relate every day 
knowledge to 
their school 
knowledge  
 
 in between 
there is gaps so 
somehow we try 
fill in those gaps 
through 
explanations  
 
 
 
 
 
There is a conflict 
here, learners 
naturally come 
with what they 
know, that is not 
incorrect 
 
She sees her role 
as to fill in gaps 
with knowledge 
In conclusion, would 
you say you have 
changed from what 
you were when you 
started teaching? 
Your methods, 
strategies, 
assessment strategy? 
Yes, I would say I 
have changed, so I 
am more in terms of 
instruction I usually 
in terms of 
instruction I 
usually use 
English 
 
they're not 
inclined towards 
English 
 
code switching 
using African 
languages 
 
the importance 
of technology 
Use of language 
 
LEARNER 
INVOLVEMENT 
When asked if she 
has changed as a 
person, the 
teacher 
acknowledges the 
importance use of 
home language 
 
Use of technology 
keeps the learners 
engaged 
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use English and then 
that doesn't a mostly 
work with our learners 
because, well they're 
not inclined towards 
English so I'm trying 
to incorporate more of 
code switching using 
African languages as 
well and then the I see 
the importance of 
technology because it 
keeps the learners 
ENGAGED, and yes 
motivated throughout 
the lesson.   
 
Jones’ interview analysis 
What teachings 
messages do you 
normally use? 
I normally use 
cooperative learning 
and visualization reason 
being with cooperative 
learning I believe that 
leaners interact and see 
different points of views 
that's when they learn. 
Visualizations I believe 
that learners learn more 
cooperative 
learning 
visualization 
learners’ 
interaction 
Instructional 
strategies 
 
interaction 
The teacher is aware 
of teaching strategies 
relevant to 
constructivism 
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effectively when they 
have a picture of what 
we are talking about 
My next question was 
explain why you prefer 
them so you have 
answered that part.  
Then the next one how 
do you incorporate 
learners’ prior 
knowledge with new 
knowledge? 
What we do we 
integrate on what we 
did the previous day, so 
how we do that for 
example, pictures of the 
previous day’s work.  
We analyze that picture 
and we watch also 
videos of how what we 
were doing the previous 
day and ask questions 
based on what they see 
whether they are 
following on what we're 
doing the previous day 
pictures of the 
previous day’s 
work 
analyze that 
picture   
watch also videos 
ask questions 
Instructional 
strategies  
Interaction 
 
 
The teacher uses 
instructional 
strategies that allow 
learner involvement 
 
Learners share ideas 
through analysis of 
pictures and 
answering question 
 
 
 
 
 
 
 
 
How do you ensure that 
the new knowledge in 
your science class 
real life examples 
things that they 
do at home 
New learning 
relates to 
experiences 
 
The teacher gave a 
simple experiment 
that all learners 
know. New 
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leads to experiences 
about real life? 
We try to come up with 
real life examples, that 
is, things that they do at 
home things like when 
we're doing the heating 
curve,  every household 
in Jo'burg has a kettle 
and every household 
has a fridge so they 
know what an ice is so 
we take out the ice to 
measure the 
temperature of the ice 
because they're seeing 
the ice then they tell the 
temperature of the 
same ice, that is 
actually solid, we heat 
it, they see that a 
changes to liquid,  as 
we heat it further they 
will see the vapour, now 
that it is changing to 
gas 
knowledge is related 
to learners’ 
experiences 
What are your views on 
the use of learners’ use 
of home languages?  
 
strongly believe in 
the use of the 
home language 
 
Use of 
language 
 
New learning 
relates to 
experiences 
 
The teacher has 
strong beliefs on the 
use of home 
language, she feels 
home language will 
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I strongly believe in the 
use of the home 
language whether in 
science or not. In class 
because learners, they 
in a very complicated 
environment.  Because 
it's a new environments 
from what they are used 
to at home so instead of 
for bombarding  them 
with everything that is 
new so once we use a 
home languages,  then 
they  will able fit into the 
new environment but 
not like use their home 
language all the time 
 
Because it's a 
new 
environments 
from what they 
are used to at 
home so instead 
of bombarding  
them with 
everything that is 
new 
Able to fit 
But not all the 
time 
settle learners in 
complicated 
environments 
 
 
 
The researcher did 
not make a follow up 
on why the home 
language should not 
be used all the time. 
My assumption is 
about LOLT 
How often do learners 
switch to their home 
languages during 
discussions and how do 
you handle that?  
It depends on the 
understanding, if I see 
that the learners do not 
understand the topic, 
we switch to home 
language because once 
a switch to home 
I see that the 
learners do not 
understand the 
topic 
 
 we switch to 
home language  
 
explaining in their 
home language 
Role of teacher 
 
Use of 
language 
The teacher’s role is 
identify if learners do 
understand or not.  
 
Use of home 
language helps with 
understanding 
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language and 
explaining in their home 
language which the 
learner will be able to 
get the concept and 
then you switch back to 
the medium of 
instruction cause at 
least now they have a 
picture of what we are 
talking about 
In your classes what 
role do you play during 
teaching and learning? 
During teaching and 
learning I am a 
facilitator which means 
we just give them 
direction 
 
facilitator Role of teacher The teacher is aware 
of her role, she is 
there to direct  
Do you think learners’ 
socio-cultural 
backgrounds play a role 
in a Room in holiness 
line? 
Yes I strongly believe 
so, that it plays a huge 
role let's take an 
example of a child that 
is staying with the 
granny, let's say from 
Plays a role 
Culture and 
traditions 
Influences of  
socio-cultural 
background 
 
The teacher is aware 
that learners come to 
school with some 
knowledge obtained 
from their 
homes/surroundings 
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rural areas the child's 
stays with granny so 
what they do, they have 
their culture or they 
have their traditions so 
what the granny to if 
let's say a learner is 
coughing, or let’s leave 
that one, let’s say the 
child is bleeding. The 
granny will not be 
bothered but will cover 
the wound soil. She 
wouldn’t mind about the 
bacteria found in the 
soil. The learner will 
have that knowledge 
about stopping bleeding 
 
 
What are your views on 
learner engagement 
I strongly believe that 
learners should be 
involved in the learning 
process.  Involved how?  
They should also be 
involved in decision 
making taking the 
example of the youth in 
1976 they were forced 
involved in 
decision 
adult guidance   
needed to 
redirected  
Role of 
learners in 
decision 
making 
 
Role of teacher 
The teacher is aware 
that the learners 
should be allowed to 
make/take decisions 
 
Adult guidance is 
needed to direct 
them  
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to read to study in a 
different language but 
they toyi toyed against 
that they're like no they 
don't want to study 
using that different 
language but they 
wanted English as the 
medium of instruction 
so I believe that if 
learners are engaged 
but adult guidance is 
needed to redirected 
them and not be left on 
their own to decide,  
because at the end of 
the day it's their future  
 
Learners should not 
be left alone to 
decide 
Do you engage them 
during learning? Are 
they involved in the 
planning of the 
lessons?  
Not really but it 
depends If for example 
learners do know which 
chapter is going to 
follow ask the how it 
links with current one 
 Role of 
learners in 
decision 
making 
 
Question not 
properly answered 
Do you recall  any 
instant where you 
 
 
 
 
The teacher is 
flexible enough to 
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allowed your learners to 
decide on  activities that  
they would do in  
Class?  
yes I do as I said that 
we were doing the class 
activity,  but while we're 
doing the activity,  they 
could not understand 
the concept so they 
wanted like something 
that will be like real 
something that they can 
see so they decided in 
that  instant to do it  as 
an experiment  
 
Do you ever allow them 
to decide of the time 
spent on activities?  
Yes I do but I am 
guided by policy.  I gave 
them but I continued to 
monitor  I am guided by 
the assessment 
guidelines that if the 
classwork let's say 20 
marks I know how much 
time is allocated, so 
also when they decide 
they should decide 
 
 
 
 
 
 
 
 
 
 
 continued to 
monitor  
 I am guided 
assessment 
guidelines  
 
 
 
 
 
 
 
 
 
 
 
Role of teacher 
 
Sub-category 
Curriculum 
issues 
pertaining to 
time  
allow leaners to 
decide on the activity 
they would doing 
 
 
 
 
 
 
 
In as much as 
learners are given 
opportunity to decide 
on tasks/activities, 
the teachers 
continues to monitor 
if they actually do the 
work 
 
Curriculum issues 
come to play to 
prevent any waste of 
time 
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according to the time  
allocation of the 
assessment guideline 
Do you have a strategy 
that you use to allow 
learners share ideas 
amongst themselves? 
 
Our school has Wi-Fi 
and I give my learners 
topics to share in class. 
Let us say we are doing 
chemical reactions, I 
can divide the class in 
pairs or groups. They 
will need to report back. 
In so doing questions 
will be asked and ideas 
shared 
share in class 
In pairs or groups.  
 
 questions will be 
asked and ideas 
shared 
Interaction 
Instructional 
strategies 
Negotiation on CLES 
Use of technology 
helps in allowing 
learners to share 
ideas 
 
 
 
